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Abstract. Mosquitoes of the Papuan subregion heretofor placed in the genus Aedes, subgenus Aedes should 
be recognized as distinct and placed in the subgenus Verrallina. This conclusion was reached after study 
of the types of the species already described and after consideration of all known stages. 

Twenty-eight species of the subgenus Verrallina, of which 5 are described as new, are recognized in the 
Papuan subregion. ‘The species previously described are redescribed and discussed; the biology and the 
immature stages of most species are recorded and described for the first time. One species incorrectly re- 
ported from the area is discussed. 

The morphological characters, bionomics, distribution, and general importance of all species of Verrallina 
known in the Papuan subregion are described and discussed. A summary regarding technique for rearing 
progeny from a single female of this group of mosquitoes is given. 

The female genitalia seem to be very uniform and offer little assistance in identification, while the male 
genitalia, in general, present good distinctions. Characters of the tarsus and claws are very useful in the 
identification of the species; the immature stages of the group in the Papuan subregion also offer good char- 
acters for distinguishing between the members. 

In the field, larvae and pupae of Verrallina were found in temporary ground pools in partially or deeply 
shaded areas; in sago, pandanus, grassy, and forest swamps; and in virgin forest pools with fresh, clear or 
slightly colored water, and with mud and decaying vegetation on the bottom. Larvae and pupae of three 
species were found to be infected by a fungus belonging to the genus Coelomomyces which appears to prevent 
ecdysis, and might possibly prove valuable for biological control. : 

In the laboratory, eggs of four species (carmenti, funereus, lineatus, and parasimilis) were obtained. ‘The 
eggs were laid on a strip of filter paper in individual rearing vials. Progeny were successfully reared from 
individual females of two species. 

Adults were collected from light traps and Malaise traps near the breeding sites in forested area. An 
adult male of quadrifolium was found resting on vegetation, 3-5 cm above the water surface of the breeding 
site in a forest, near Port Moresby, Papua. Several species are very common and readily attack man during 
the day as well as at night in the vicinity of forests, in sago swamps and in mangrove swamps. 

Verrallina is confined to the Oriental and Australian regions. It occurs as far east as the New Hebrides. 
In the Papuan Subregion, it is found in the Solomon Is., the Bismarck Archipelago (New Ireland and New 
Britain), New Guinea, and the Moluccas (Ceram and Amboina). 


INTRODUCTION 


The New Guinea and South Pacific species of mosquitoes placed in the genus Aedes, subgenus 
Aedes, are now being placed in the subgenus Verrallina. Belkin (1962) pointed out that they have 
little in common with the type species of Aedes (cinereus Meigen, 1818, described from Europe), 
but they appear to be quite similar to butleri Theobald, the'type species of Verrallina. ‘The taxonomic 
study of the group has been distinctly handicapped previously by inadequate material, especially 
the lack of reared series in which both sexes and the larvae were definitely associated, and by lack 
of opportunity to compare reared series of materials with the types. 

The identification of the females was based mainly on external characters since the female 
genitalia of the group in the Papuan subregion offer little assistance. Some of the important ex- 
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ternal characters, as many workers have noticed, are easily lost due to rubbing off of scales and hairs. 
When this occurs it becomes impossible to identify a number of closely related species. In ad- 
dition, sexual dimorphism occurs in the adults. The ornamentation of the adults and the male 
genitalia appear to be extremely variable, and it is most difficult to differentiate between individual, 
ecological or geographical variation and specific differences without associated characters in the 
immature stages. The rearing of progeny from a single female is of the utmost importance, and 
each individual must be reared individually in order to establish the identity of the species. 
Several species within the group are extremely abundant biting pests and might well be involved 
in virus transmission. ‘The group is very poorly known, especially the natural habitats of the species; 
there are very few species which have been reared individually; no successful rearing of progeny 
from a single female had been done previously. For these reasons, it was considered important to 
study them from the taxonomic standpoint of view as well as from point of view of their possible 
medical importance. | 
To obtain the information required field work was conducted in New Guinea, existing collec- 
tions were studied and the information regarding the group was assembled. During the course 
of this study special effort has been paid to collecting the immature stages in the field, the rearing 
of each individual separately, studying of the natural habitats, the rearing of progeny from single 
females, and detailed study and comparison of all stages with the type materials in museums. 
The taxonomic study involved all stages of the insects whenever they were available. ‘The 
species are arranged in alphabetical order except for species wrongly recorded from the Papuan 
subregion which are treated at the end. A chart of information available on stages, bionomics 
and distribution of all species of the subgenus Verrallina of the Papuan subregion is included. 
Twenty-eight species of the subgenus Verrallina, of which 5 are described as new, are recogniz- 
ed here for the Papuan Subregion. The biology and the immature stages of most of the species 
are first recorded and described herein. ‘The morphological characters, bionomics, distribution, 
and general importance of all species of Verrallina known to occur in the Papuan subregion are 
described and discussed whenever the material or the information is available. A summary regard- 
ing procedures for rearing of progeny from a single female is given. Keys to adults, male genitalia, 


eggs, larvae, and pupae are provided. 


MATERIAL AND METHODS 


This study has been based mainly on my field work in New Guinea; specimens in the collections 
of Bishop Museum; in the U. S. National Museum, Washington D. C.; and in the British Museum 
(Natural History), London. Additional material studied included specimens in the collections of 
the Department of Zoology, University of California, Los Angeles; the Department of Entomology, 
School of Hygiene and Public Health, Johns Hopkins University, Baltimore, Maryland; the De- 
partment of Entomology, University of Queensland, Brisbane; the School of Public Health and 
Tropical Medicine, University of Sydney, Sydney; the London School of Hygiene and Tropical 
Medicine, London; the Instituut voor Tropische Hygiene, Amsterdam; the Archbold collection; 
Dr J. Bonne-Wepster’s personal collection and Dr W. Peters’ personal collection. 

All the type specimens of Aedes (Verrallina) and specimens from all the localities cited in the 
distribution have been examined. For comparative purposes, accessible material from the Oriental 
and Australian region was examined. Slides of genitalia, claws, larval and pupal skins, and egg 
shells were made for morphological studies. ‘The procedures followed in making these slides are 
as follows: Slides of genitalia: (1) Relax specimen for half an hour, and cut off the apical portion 
ofthe abdomen. (2) Put the end of the abdomen in 10% KOH toclear. (3) Wash in distilled water 
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30 minutes. (4) Place in 95% alcohol 15 minutes. (5) Put in clove oil. (6) Mount in balsam 
on glass slide. Slides of egg shell: (1) Place shell in 95% alcohol 15 minutes. (2) Transfer to potas- 
sium chlorate and add hydrochloric to bleach the shell. (3) Wash in absolute alcohol several times 
to remove all acid. (4) Mount in euparal on glass slide. (5) A single layer of egg shell can be 
obtained by sliding the cover-slip back and forth while putting slight pressure on the cover-slip. 
Slides of larval and pupal skins: (1) Place larval or pupal skin in 95% alcohol for 20 minutes. (2) 
Transfer to clove oil. (3) Place in euparal on a slide and cover. 

A study of methods for rearing of progeny from known females of Verrallina was made in Brisbane, 
Australia and in New Guinea during the field work from 17 March to 30 May 1965. The progeny 
of two species (carmenti and lineatus) were reared successfully from individual females. The most 
successful procedure was to capture females biting on man in the field. After having taken a full 
blood meal in the field, the female was gently picked up by a glass tube aspirator and put in a mass 
rearing pot covered with nylon net. A few raisins were put on the top of the pot which was then 
covered with wet tissue paper to retain a high humidity. ‘Three days later, the females were separat- 
ed individually into vials in which a strip of moistened filter paper had been placed. ‘The rearing 
vial was covered with nylon net placed in a large container and the whole covered with wet tissue 
paper. In general, a female laid its eggs 4 or 5 days after having its blood meal; the eggs were laid 
singly on the strip of moist filter paper and were kept moist; the incubation period was 4 to 5 days. 
Larvae hatched within 15-20 minutes after the eggs were flooded with Brewer’s yeast suspended 
in tap water; the non-hatched eggs were removed and kept in moist condition for a second or third 


treatment. Larvae were reared in the mass rearing pot; tap water and some finely ground native 
biscuits and cenovis vitamin yeast tablets were used as food; the stadium lasted 1-2 days. The 
pupa was transferred into clean water in an individual rearing vial, the vial being placed in a nylon 
net cage for the adult to emerge. In the laboratory, it took 10 to 11 days from hatching to the adult 
stage. For morphological studies, eggs and egg shells were preserved in 2% formalin; larval and 
pupal skins were preserved in 75% alcohol. 


TERMINOLOGY AND ABBREVIATIONS 


Various systems of nomenclature have been used for describing the parts of mosquitoes. The 
nomenclature chosen for the chaetotaxy of the larva and pupa and the terminology of structural 
parts of the adult used in this paper largely follows that of Belkin (1962, Vols. I & II). 


TERMINOLOGY OF HEAD (Fic. 1) 


Dark scales: Scales black or nearly black in color. 
Decumbent scales: Scales which lie flat against the integument or bend down toward the surface. 
Erect scales: Scales standing upright from the surface; they are narrow at base and gradually widened dis- 


tally, and the apex is usually forked. 

Frons: The median space between the eyes above the antennal bases. 

Occiput: The posterior dorsal portion of the head capsule; its boundary with the vertex is not definite; 
usually with erect scales. 

Frontal bristles: Median orbital bristles located on the dorsal part of the frons. 

Orbital bristles: A row of bristles near the posterior margin of each eye. 

Orbital line or orbit: A narrow area along the anterior border of the vertex between the edge of the com- 
pound eye and the row of orbital bristles. 

Pale scales: Scales white or nearly white in color. 

Vertex: The dorsal surface of the head behind the eyes and frons. 
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Fig. 1-3. Aedes (Verrallina) adult: 


1, head-anterior view; 2, thorax-dorsal; 3, 
(Abbreviations: 


apn-anterior pronotum; mep-mesepimeron; 
pronotum; psp--postspiracular area; 
upper.) 


thorax-lateral. 


ppl—propleuron; ppn- posterior 
stp—sternopleuron; a=anterior; l—lower; p- posterior; u= 


TERMINOLOGY OF THORACIC-DORSUM (Fic. 2) 
Acrostichal area: 


space. 
Dorsocentral area: 


Median longitudinal area of mesonotum from the anterior promontory to the prescutellar 


A pair of longitudinal areas of mesonotum, one on each side of the acrostichal area and 
extending from the anterior border to the outer part of the prescutellar area. 


Lateral prescutal area: The lateral border of the mesonotum. 


Prescutellar area: A broad median posterior area of the mesonotum immediately in front of the scutellum 


frequently without setae or scales on the central and posterior part (bare space). 
Scutellar area: Median lobe of the scutellum. 


Supraalar area: A rather indefinite lateral area of the mesonotum mesad of the paratergite and wing. 


TERMINOLOGY OF WING (Fic. 4) 


First fork cell: Membranous part of the wing bounded by veins R, and R;. This cell is measured along 
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Fig. 4-6. 4, Aedes (Verrallina): wing showing terminology used for venation; 5, Aedes (Verrallina): 
hair types of the larvae and pupae; 6, Aedes (Aedes) cinereus Meigen, o^: genitalia with parts named, as seen 
from below. This species does not belong to the subgenus Verrallina, but is used here to indicate the 
different areas and help in description of the characters. (Abbreviations: C=costa; SC=subcosta; 
R=radius; M=media; CU- cubitus; A=anal; r-m—radio-medial; m-cu=medio-cubital.) 


projection of longitudinal axis of vein R,,, from the point of their separation to the apex of vein R,; 
the length is compared to the stem of the cell (vein R,,,), measured on the same axis, from the point 
of separation of veins R,,, and R,,, to the point of separation of veins R, and R,. 


TERMINOLOGY OF MALE GENITALIA (Fic. 6, 9) 


Aedeagus: Median structure of phallosome, presumably the intromittent organ; often in the form of a trough- 
like structure or open tube; penis; mesosome. 
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Basal lobe: Basal lobe on mesal surface of sidepiece. 

Basal tergomesal lobe or area: Basal lobe on mesal angle of tergal surface of sidepiece. 

Clasper: Movable appendage borne at or near apex of sidepiece; dististyle. 

Claspette: A mesal or sternomesal lobe at base of sidepiece. 

Mesal lobe: Mesal lobe on mesal surface of sidepiece. 

Proctiger: The anal lobe including all the structures distad of segment IX and bearing the anus. 

Sidepiece: The most conspicuous component of the genitalia; one of a pair of large lateral articulated 
appendages arising from segment IX and bearing the clasper distally; basistyle. 


TERMINOLOGY OF HAIR TYPES (Fig. 5) 


Branched: With branches arising at the base or within the basal third. 

Dendritic: With irregular or dichotomous tree-like branching. 

Forked: With a few conspicuous branches arising from main stem beyond basal third. 
Pectinate: With numerous long branches arising entirely or largely on one side of the main stem. 
Simple: Unbranched. 

Spiniform: More or less thickened, spinelike. 


TAXONOMIC ABBREVIATIONS 


Larva Thorax 
A = Antenna apn = Anterior Pronotum 
C = Head mep = Mesepimeron 
CS = Comb Scale ppl = Propleuron 
MP = Mental Plate ppn — Posterior Pronotum 
PT — Pecten Tooth psp — Postspiracular area 
S — Siphon stp — Sternopleuron 
a — anterior 
Pupa ] — lower 
C = Cephalothorax p = posterior 
P = Paddle u = upper 
T — Trumpet 


ABBREVIATIONS OF MUSEUMS 


BBM = Bernice P. Bishop Museum, Honolulu, Hawaii, U.S.A. 
BMNH = British Museum (Natural History), London, England 
LM = State Museum of Natural History, Leiden, Netherlands 
UQ = University of Queensland. 
SPHTM = School of Public Health and Tropical Medicine, University of Sydney, Sydney, 
Australia | 
USNM = United States National Museum, Washington, D.C., U.S.A. 


GEOGRAPHICAL ABBREVIATIONS 


I. = Island 
Is. = Islands 
R. = River 


NE NG = Northeast New Guinea 
NW NG = Northwest New Guinea 
SE NG = Southeast New Guinea (= Papua) 
SW NG = Southwest New Guinea 
Indomalay. = Indomalayan Subregion 
Bismarck Arch. = Bismarck Archipelago 


Pac. Ins. Mon. 17 







| ee NA r 
Eee NorTH East “2 NW IRELAND 
~ SUINE, NEW GUINEA BISMARCK NY 
[ : - iw i ] " 
-NEWA GUINEA > — ROM oe : 
. A NL Sq 


! í " 
. "Xj Lae, 
1 t PAPUA » J Nau NEW BRITAIN SI - 
J^ } NS 
(N 1 c P [2 
ce ie qe suia E 






~ i | 
Us 120° 125° 130° 





4Bi* 1320 133% 134° 135° 7 136° 137° 138° 139° 140° 141° 142° 143° 144° 145° 


7b 


Fig. 7a-b a, Map of the Papuan Subregion. b, Map of New Guinea showing the boundaries 
followed in the subdivision of localities. (NE=Northeast New Guinea; SE=Southeast New Guinea = 
Papua; NW + SW=Western New Guinea=“‘Netherlands New Guinea" —West Irian.) 
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The Papuan Subregion (see Fig. 7) includes New Guinea and adjacent islands, the Moluccas, 
the islands of the Banda Sea, the Bismark Archipelago, and the Solomon Islands. The western 
boundary is essentially that of Lee and Woodhill 1944 as shown in Lee’s Atlas of Mosquito Larvae. 


Subgenus VERRALLINA Theobald 

Aedes (Verrallina) Theobald, 1903, Mon. Cul. 3: 295. Type-species: (Aedes) butleri Theobald, 1901, 
Malaya (BMNH) 

Aedes (Neomacleaya) Theobald, 1907, Mon. Cul. 4: 238. Type-species: (N). indica Theobald, 1907, India 
(BMNH)—synonymy with (Verrallina) uncertain. 

Aedes (Aioreiomyia) Leicester, 1908, Kuala Lumpur Inst. Med. Res., Fed. Malay States, Studies 3(3): 185. 
Type-species: (A.) varietas Leicester, 1908, Malaya (BMNH)—synonymy with (Verrallina) uncertain. 

Important references: Laffoon, 1946; King & Hoogstraal, 1947; Belkin, 1962. 


The subgenus Verrallina is characterized by the following combination of characters. In 
some instances additional features are given to indicate variations which may be seen. 

Adults. Proboscis with dark scales, longer than fore femur; palpus with dark scales, very short, 
less than 0.15 of proboscis; antenna 0.8 to 1.2 of proboscis; cj? antenna plumose; clypeus bare; de- 
cumbent scales of vertex dark and broad excepting lateral strips of pale broad scales on each side; 
all scales on vertex flat; erect forked scales restricted to occiput; dark bristles present on front and 
orbit. All scales on scutum and scutellum narrow; paratergite bare; patches of broad scales on 
propleuron, on upper and lower portions of sternopleuron and on anterior upper part of mese- 
pimeron; mesepimeron with hairs posterior to scale patch, sometimes hairs reaching beyond lower 
half of mesepimeron. Wing with dark scales; first fork cell of wing 1-2x as long as its stem. All 
scales on tibia and tarsus dark; claws of fore leg and mid-leg varied; claws of hind leg equal, simple. 
Abdominal segment I with pale scales on laterotergite. Female with abdominal segment VIII 
partially retracted; VIII tergite rounded apically; VIII sternite truncate, emarginate medially; 
postgenital plate with a median emargination; cerci conical; 3 spermathecae, all different in size. 

Features which vary are as follows: Pale broad or narrow decumbent scales may be present 
or absent on the midline of the vertex or occur on the nape only; sometimes pale narrow scales 
are found between the eyes on the frons and on the orbital lines. The postspiracular area may 
be with or without scales; the anterior and posterior portions of the pronotum may have scales or 
not. Abdominal segments II-VIII may or may not possess pale scales on the sides or dorsum. 

c^ genitalia (See Fig. 6, 9 for terminology and Fig. 8 for general characters): Sidepiece 
short and broad, 1—2x as long as wide; its scales restricted to basal lateral and ventral areas; with 
or without leaf-like subapical spine; mesal surface membranous; mesal lobe with or without bristles 
or hairs; basal lobe with or without hairs; without differentiated basal tergomesal area; without 
claspette. Clasper irregular in shape, with hairs; the place of insertion varied. Aedeagus triangular 
in dorsal aspect, simple, without lateral teeth; H-shaped structure of 10th sternite around the 
aedeagus present. (The homology of this H-shaped structure has not been determined ; it appears 
to be a bridging of the dorsal arms of the 10th sternite). The 10th sternite is without heavy sclerotiza- 
tion. The proctiger varies in development. Within the genitalia the H-shaped structure of 10th 
sternite is sometimes well developed, sometimes indistinct, with or without the posterior projection 
on each side. The 9th tergite may be with or without a median extension, and the 8th tergite 
with or without rod-like bristles on each side. 

Eggs (Figs. 25-28). Dark; elongate, about 3-6x as long as wide; the surface features as in 
the figures. 

Larvae (See Fig. 11 for terminology). Antenna spiculate; 1-A inserted at or before middle of 
shaft; inner mouth brush pectinate at tip, rarely smooth. Comb scales usually in single row, oc- 
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8 
Fig. 8. Male genitalia of the subgenera Aedes and Verrallina. a, Aedes (Aedes) ṣẹ: genitalia, ventral 
view; b, Aedes (Verrallina) g^: genitalia, ventral view; c, Aedes (Aedes) p^: genitalia-right half 
as seen from inside; d, Aedes (Verrallina) ^: genitalia-right half as seen from inside. (Abbreviations: 
S=sternite; 'l'—tergite.) 


casionally in 2 rows; each comb scale usually rounded and fringed apically but sometimes with 
terminal spine and fine lateral fringe. Siphon short, 1.8—4x as long as wide; acus present; pecten 
teeth evenly spaced or with 1-93 posterior teeth more widely spaced than those preceding; 1-5 
inserted beyond or before the last tooth and either in line with or ventrad of the teeth. Saddle 
incomplete; 2-x simple or 2- to 8- branched; 3-x simple; ventral brush with 5—7 pairs of hairs on 
grid, with 2 precratal tufts. Gills lanceolate or sausage-like. 

Pupae (See Fig. 12 for terminology). Trumpet: 2-5x as long as wide; sculptured; tracheoid 
indicated at base. Metanotum: hair 10-C 3- to 9- branched, mesad and caudad of 11-C; 11-C 
simple or 2-branched. Abdomen: hair 1-I well developed, with more than 20 branches, dendritic; 
2-I simple; 3-I 2- to 8-branched; 2-I and 3-I widely separated, being from 2- to 7x as far apart as 
the distance between 4-I and 5-I; 1-II usually more than 10-branched, dendritic; 2-II-VII spiniform ; 
2-III-VII or 2-IV-VII mesad of hair 1; 3-II and 3-III simple or branched; 5-IV, 5-V, and 5-VI 
simple or branched; 9-VIII simple or 2- to 6-branched. 


KEYS TO SPECIES OF AEDES (VERRALLINA) OF THE PAPUAN SUBREGION 
Key to Adults 


p Abdominal tergites with complete transverse white bands on some segments...................usss. 2 
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Yiau-Min Huang: Papuan Subregion (Diptera: Culicidae) 11 


Abdominal tergites with no complete transverse white band...................... eese 13 
‘Tergite II with complete transverse band...................... cesses eene enne 3 
Tergite II without complete transverse band. eee Lote e ye etx arme ne haa seo due re epa boven 4 
Mep with more than 10 hairs posterior to the scale patch, the hairs reaching to the lower 

border of vp. Sueco ius o Neon xe tem eds trispinatus j^ & 9 King & Hoogstraal 
Mep with no more than 10 hairs posterior to the scale patch, the hairs not reaching to 

the lower border of mep............... eee .foliformis (^ & 9 King & Hoogstraal 
Terere- IL with anediam “white: spot eoe eeose xov gesaicsaue S iria e du ese wees 5 
Tereite dI without median Whitë Spota. dioere do tonem ed a E id s vs 10 
Aergie VI with complete transverse band oie tees e ewesicet e Trennen ease ouo u Erg us deese Le uaa Muda 7 
Tergite VI without complete transverse band......................csssssesseeeseeesee eee sehen nne 6 
The larger claw of fore leg with a tooth (Fig. 14)........................ esee. embiensis (j n. sp. 
The larger claw of fore leg not toothed..................... quadrispinatus j^ King & Hoogstraal 
Mep with more than 10 hairs posterior to the scale patch, the hairs reaching to the lower 

Þörder Or WED RR E EMEN MR 8 
Mep with no more than 10 hairs posterior to the scale patch, the hairs not reaching to the 

lower bOrder Ol. fub isi ERES TEE EDO S eeU E aut Ea ce eats OU pviqmu mean EVE ddets 9 
Pin: with, broad: pale scales 4.5. trea hern oae vex ever Er rode aca variabilis (? n. sp. 
Ppn without broad pale scales...........................esssse multifolium © King & Hoogstraal 
Vertex with pale scales; apn with scales.................. cesses lineatus j^ & $9. (Taylor) 
Vertex without pale scales; apn without scales...................... ess. funereus j^" & © (Theobald) 
Mep with more than 10 hairs posterior to the scale patch, the hairs reaching below the 

middle of the lower half of mep................... cese leilae y? King & Hoogstraal 
Mep with no more than 10 hairs posterior to the scale patch, the hairs not reaching below 

the middle of the lower half Of meber eis eere tar errore guna des aay r eere eh ici seas OO anaE 11 
Tergite VI with complete transverse band.................... eese reesi ð King & Hoogstraal 
Tergite VI without complete transverse band..........sssssessseerererersesssssessesrssserssreeresrereseses 12 
Claws -of fore: leg equal. iacet reet eae IER a aS mecormicki ® & 9 Belkin 
Claws of fore leg unequal..i certet RR e s bifoliatus © King & Hoogstraal 
Abdomen: with: lateral white: SDOtS- 25er ELIO Id ERE YO TR TEAS LENA Ue lo a be Ed Ead REPE LAE 14 
Abdomen. without “lateral white Spots «cese oo preeteve eue ene Et ques pa nace HEN ee pate Ea Eee E 34 
Mep with more than 10 hairs posterior to the scale patch, the hairs reaching below the 

lower half of mep.............. nbsbod b M uL M MM A M E 15 
Mep with no more than 10 hairs posterior to the scale patch, the hairs not reaching below 

the Tower half OE 329a aca soul opa ata eleg M tel atv kie ertet anite ed iat eu bcr Dd 27 
Vertex with pale Scales. i oie sabe sale ihe tU nas ta dee eawte cones a laacawuwsaadsese ita veles eins ix od vus 16 
Verter- without pale Scalesa sec ase eb b E sy ER OR e aA ERE zu Fra e Rpeeva pente ei Pain 26 
Zn with pale-Scales so aou Ad retos vatsbatad AA dal Stout nah mutum ED MIN INN ME 17 
Abn withogt pale- Jeles sirra bue snp A EEE btaici used tide uad Lenton antares 18 
Anterior corner of stp with pale scales................eeeeeeeese panayensis j^ & 9 Ludlow 
Anterior corner of stp without pale scales ......................eessseeeeeeeeeeees variabilis 9. n. sp. 
Claws "oL STobe- deg equal o oops etd bo x vds nea A even Mc Et ta desteaemvtuat tui abe e dub: 19 
Claws: of Tore- lep-anequal 25 rererua enr eru erts dar bc ato ER TERI eet dene aa eae 23 
Claws of fore leg both toot Bedae sentio tuse ro situs Eb xtd sequ ve aute mes DV bpdatiat ce 20 
Claws OP 1Ore Ter both. Sti fol yet iedeueer ca eod er he ote E peut Gave cti p iA beu opes a DL A 22 


Scutum with golden yellowish scales on anterior and lateral prescutal areas and on 
acrostichal, posterior dorsocentral, supraalar, scutellar areas and prescutellar 
rre EE LC killertonis 9. n. sp. 


Anterior corner of stp with a hair patch; vertex with a median strip of pale narrow scales 
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22 (19). 


23 (18). 
24 (23). 


25 (24). 


26 (15). 


27 (14). 


28 (27). 


30 (27). 


31 (30). 


33 (32). 


34 (13). 


RED. 


Pac. Ins. Mon. 17 


Ol POSteMor Naliin.cicdecaachsasersmeresecaneasemneeeuet neomacrodixoa 9 King & Hoogstraal 
Anterior corner of stp without hars; vertex with a median strip of pale broad scales on 

posterior DA eect tes edu Ed cen vetu s de MM dms p E ELE butleri 9. Theobald 
Upper stp with a patch of dark scales; mep with dark hairs in a strip, reaching to the lower 

border of mep; claws simple.......................eeeeeeese multifolium 9. King & Hoogstraal 
Upper stp with a patch of translucent scales; mep with hairs not arranged in a strip, the 


hairs reaching below the middle of lower half of mep; claws minutely toothed 


(WOU LEG) doen ce oet Seca ea d eai o M vais dudiad quadrispinatus 9 King & Hoogstraal 
Claw. of Tore: Tee AGG Unie rron aT e teh es gore Laeta eb oak ea Otel Uo det ean 24 
Claws of fore leg simple (Fig. 44). candi erre Sa yuan tas oer SEES E A End killertonis | n. sp. 
Claws of udclee -oothedoiseeesuse ccv Rea Rv et dod ined Uu n due ever o ORE bani Dub TU e TEM ME 29 
Claws of mad-lee "Simple: srik ebbe re etr Eres agreed D oe op b een e SA butleri © Theobald 
The larger claw of the fore leg with single tooth, the smaller claw simple (Fig. 45)......... 

—————————————— neomacrodixoa (? King & Hoogstraal 
The larger claw of the fore leg with two teeth, the smaller claw with one tooth (Fig. 42) 

Sareea Medes ties bes Eo du ceto podus aco eset E eon Be tan haa s vanapus œ n. sp. 
Stp with translucent appressed scales; claw of fore leg single and toothed in the male 

ünnc y quadrifolium ? & 9 Brug 
Sip With a pater: Ol dark 363168 51 eee etd eee e emp iP redo mex er stu am vanapus © n. sp. 
Mentes “with, pale: SCales io. calis vesc Gee odd auster pet pn annus aerate naan nea dud ets 28 
Mertex: Ayithout-pale-sScales. o2 ode ee UE eR diu ante carita e REN QNA d denen 30 
DPI WIE SCANS) da od Ext E E EI N eae gene el aue rtu re Cp mo O meee 29 
Pon wWIthouE-seAIBS oes ec oer Dae ERI detur oben dada nage ETE similis 9. (Theobald) 

type B 9 
Ppn with 6 or 7 broad translucent brownish scales on the posterior portion; claws of 

lore leo Bothe toothed ceri ione edere eau ext Feu ER Neo xo ED Me ptt cuccioi © Belkin 
Ppn with dark narrow scales; claws of fore leg both simple...milnensis j? & 9 King & Hoogstraal 
Pon Sea Os hash ak edi i eia at meiste aarti inten Lah E MAE] 
PHEW Outs Ales secte E E abeo QE dat parasimilis 9 King & Hoogstraal 

simplus King & Hoogstraal 
type A c^ 
With 2 rows of linear scales on the each vein (R;, R,) of the first fork cell; upper stp 

with translucent indistinct scale patch.....................eeeeeeeeeee. reesi 9 King & Hoogstraal 
Without such linear scales on the veins (R,, 46.) «oe cet hese EVE Rav tissus aiu ax (EU 32 
Anterior corner ol 95 Witt HalSoc eepsov exe tieu ste dene ERR GR C HR COOLE Ln M Er UU DS VEL MERE MM EE 33 
Anterior corner of stp without hairs................eeeeeeeeeeees. sentanius jj & 9 King & Hoogstraal 
Upper sip with a patch of dark scales; claws of fore leg both toothed (Fig. 9)............... 

EE E E Co heh uL uda uU decem MD LL cata MM Cet Er aan carmenti j^ & 9 Edwards 
Upper stp with pale scale patch; claws of fore leg both minutely toothed (must be mount- 

ead to: De:seehiioovaieeio cet ORA d omo UIS a ERA RM RUN azureosquamatus © Bonne-Wepster 
Claws of mid-leg equal (Fig. 41) ........ssessesesssesesseessessceasereneses obsoletus ¢ & 9 n. sp. 
Claws olf tmd-leg unequal. cecer e e E L a cuccioi g Belkin 


Key to Males Based on the Genitalia 


Ninth tergite with a Y-shaped median extension; with 2 branches on each arm, each 
branch tapered at tip and covered with hairs on basal and ventral surface (Fig. 33) 
———————————— ——— E. neomacrodixoa King & Hoogstraal 

Ninth tergite without such dn extenstOllou e io eroe orandi ise v ERU OY EA UJ UE E NA S Fx a ea E CUN LM P ENG i 2 

Sidepiece with a flat apical extension directed mesad; with a row of 3 stout bristles on 


the inner margin of dorsum; mesal lobe with a group of 10 bristles; an elongate 
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Yiau-Min Huang: Papuan Subregion (Diptera: Culicidae) 13 
pointed arm from inner side of base.................. eese panayensis Ludlow 
Sidepiece without such an apical extension............sessesecsseserosseressesseossseeesssreossreeresseseree 3 
Sidepiece with leaf—like or bristle-like spine ..............c cece cece eee ee cee ee eee ee eee mee me emen 4 
Sidepiece: without- such A: SPiN) decorates a eit tte iet cde tina Mosa iua 24 
Sidepiece “with. “subapical SPE eare erea o trema g ER PIRE Ta AS Ea ELE UE VPN De oe RA ri 5 
Sidepiece without subapical spine; with 2 leaf-like apical spines—one larger and one 
shorter- on the inner margin of dorsal surface.................cceeeeeeeeeeeees butleri Theobald 
Sidepiece: with: J “subapical Spine. ii visaos Certe Rr re RR x ERU Re set ER vases dak erase tonta aiias vd dd us 6 
Sidepiece with more than | subapical spine............. cece eee etn een e nent ee eene eese 16 
Sidepiece with stout bristles or spine-like bristles on the dorsal surface........................ssuss 7 
Sidepiece without such bristles on the dorsal surface............... csse 8 
Sidepiece with 10 stout spine-like bristles on the dorsal surface; mesal lobe with 6 bristles; 
basal. lobe: witht airs ico nasa aut cule ie ua Vosa a Redux amb A ne UNDE MESA funereus (Theobald) 
Sidepiece with a row of 3 stout bristles on the dorsal surface; with 1 bristle on median 
portion and- smaller bristles basal 1016.5. oeste be pe tue oa M Epue eu ves ad mecormicki Belkin 
Sidepiece with bristles on the mesal lobe................ cece ec ccee cece cece ence eee eeeeeeeetsseeeeeseeeeeaers 9 
Sidepiece without bristles on the mesal lobe; 8th sternite with rod-like bristle on each 
side (Fifa T cuorzevucudittu Endesa itu tou uite es HR nee milnensis King & Hoogstraal 
Sidepiece with more than 3 bristles on the mesal lobe...................... cessere 10 
Sidepiece with no more than 3 bristles on the mesal lobe.............. cc cee eeee eee eeee ee ee eeeteeeeee ees 13 
Sidepiece with 9 or more bristles on the mesal lobe.............. cece ccc eee ee cnet eeee tenses eee ee nee ees 11 
Sidepiece with less than 9 bristles on the mesal lobe.......... 0... ccc cece cece ese eee teen eeeeeteaeeneeeeeeens 12 
Sidepiece with | bristle-like subapical spine; mesal lobe with 15 bristles ..................... 
METTUS reesi King & Hoogstraal 
Sidepiece with 1 stout subapical spine; mesal lobe with a group of 9 bristles (Fig. 13) 
—— —— T ——— M (P TE embiensis n. sp. 
Sidepiece with 7 bristles on the mesal lobe; basal lobe with hairs (Fig. 9)......... carmenti Edwards 
Sidepiece with a group of 6 bristles on the mesal lobe; basal lobe without hairs (Fig. 38) 
—— ÁÁ——— € CRI ETE EE NR vanapus n. sp. 
Sidepiece with 2 bristles, 1 larger bristle distal to the leaf-like subapical spine and 1 
smaller bristle basal to the leaf-like subapical spine (Fig. 16)............... lineatus (Taylor) 
Sidepiece with only 1 bristle which is basad of the leaf-like subapical spine........................... 14 
Clasper with distal portion curved at a right angle; not pointed at tip (Fig. 40)...killertonis n. sp. 
Clasper with distal portion curved and tapered distally; pointed at tip............. ccc eee eee eee eee 15 
Clasper with 5 hairs on basal portion; with 2 hairs located one-third of the distance 
from the base to the apex, and 1 hair on the median portion (Fig. 34).................. type B 
Clasper with 8 hairs on the inner side of basal portion; without hair on the median 
portion (Eig. 2) sisscnd eeeuuvers fodit ubstaey n IS ep des nes bue ed Meu sentanius King & Hoogstraal 
Sidepiece: with 2 subapical spines «eode dore nets diea Poe OR Ve IRE ORE stewed jaan aetna setae 17 
Sidepiece with more than 2 subapical spineS............... cece eee e eee e cere ene eens eene eee heme 19 
Sidepiece with a row of 5 curved bristles on the inner margin of dorsum..................... 
—^———— M —— — —Á————— — aaintath bifoliatus King & Hoogstraal 
Sidepiece- without such: bnstles..... eL ewes venice ab erit nr Flies o a de esae id aci showed d 18 
Sidepiece with 2 leaf-like subapical spines; 8th sternite with a rod-like bristle on each 
SIAE aee Een E reae tase d ax ac sagem anbes~ tad san DID D AE cad Dd Mcd DUI cuccioi Belkin 
Sidepiece with 2 stout subapical spines, the distal one smaller than the basal one; 8th 
sternite without a rod-like bristle on each side (Fig. 37)  ........................ obsoletus n. sp. 
Clasper “ovoid: in shape from dorsal aspect....... oco eroe ee o peto RE Up Uer PEE Ea EEEE 20 
Clasper not ovoid in shape from dorsal aspect..........ccccececee ese cence ee ee nena eee eene ne e enhn 21 


Sidepiece with 4 pointed, leaf-like subapical spines; mesal lobe with 2 bristles; basal 
lobe with 1 bristle and hairs (Fig. 51)........................ quadrispinatus King & Hoogstraal 
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22 


23 


24 
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(21). 
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Sidepiece with 3 leaf-like subapical spines; basal lobe with a group of hairs only (Fig. 39) 
(———————— ———————— variabilis n. sp. 
Sidepiece with 3 leaf-like subapical spines............ cec eee ee tenente nahen ah enn 22 
Sidepiece with more than 3 leaf-like subapical spines.................eeseeseseee enn 23 
Sidepiece with 2 larger bristles on apex and 1 or 2 larger bristles on dorsal surface (Fig. 53) 
trispinatus King & Hoogstraal 


*9»25052092092*20069€6€«922080602906029€99692269900698060800090600060220602006209006206060009222906909*50€060606609029959 


Sidepiece without such bristles on the dorsal surface and apex (Fig. 15)........................ 
foliformis King & Hoogstraal 


$95»508500522352352a8289209923G95505292252€6€9522022€»5069*0909»599»90996099»95090909979595322592»59500692205065526002*0€99 


Sidepiece with 4 leaf-like subapical spines; with 2 bristles on the mesal lobe; clasper 


not enlarged. basally Eig; 00.5 e loeoesie pa Se a Seni pv eU HM eO ure quadrifolium Brug 
Sidepiece with 5 leaf-like subapical spines; with a group of 4 or 5 bristles on the mesal 

lobe; clasper enlarged basally (Fig. 18)........................... multifolium King & Hoogstraal 
Clasper tapered at apex with 4 minute papillated hairs on inner side subapically......... 

EL T leilae King & Hoogstraal 
Clasper tapered distally and without haifs..........ssseeseosssssereeeessss simplus King & Hoogstraal 

Key to Eggs 

More-thaw d» as Jong As Wide ssi eoe aout ebpduit tese esi op fe iteio pudo due o av sna Die Qe tuin E au rid 2 
Less thai 4- xX as long as WIde, ui eee exa tEx du S VE EHE Eu pituita eeu ku pK ue rudes uten 3 
Length 5.9-6 x as great as the width; with 2 different kinds of sculpture pattern on 

tbe surface-of shell (EIE, 25) ide iesav catt exUber s ort PE COR E PA NES pea carmenti Edwards 
Length 5.1—5.3 x as great as the width; with uniform sculpture pattern on the surface 

ar SGI (Pig uice eset beti Eo voor E Devas NOR Vn e ou parasimilis King & Hoogstraal 
Length 3.6—3.7 x as great as the width; the sculpture pattern on the surface of shell 

larger and elongate in shape (Fig. 27)................... ccce enne lineatus (Taylor) 
Length 3-3.1 x as great as the width; the sculpture pattern on the surface of shell 

smaller and square in shape (Fig. 26)..........seseeisessesuesceeeseeesssossssose. funereus (Theobald) 

Key to Larvae (4th instar) 
l-5 inserted -before the last pecten tooth seprei Ee rH redis EE i 2 
l-S inserted beyond the last pecten tooth... ee tree Sneed ca gal eU ne des Y RARE ous MEQUE E uud 4 
Hat D. 2-Dranched. o cs upb arc eb Eua eiat ure Ld sS metae tsm ed tds Pa peas 3 
Hair 6-C 3-branched; 2-X 3-branched (Fig. 54)..................... parasimilis King & Hoogstraal 
similis (Theobald) 

Har AX SIMPE raisen ur cuccioi Belkin 
Hair-2-X..2-branched. (Fie. 90) rsrsr oria aea a trispinatus King & Hoogstraal 
Hair 5-C 2-branched............... P E E A EEE TTA T 5 
Hair 5-C more than 22 branched ...5,ivcabetems cian erret ede tte bitu abe hg Edit oat Mad 8 
Lan 26x Sebraelieds co ote coast eee mu aap tae tin i aro berodus one Pet e irure ada UE 6 
Fait 25 more than- 9sbranchetsoa ies ED eR he E tasa tuse ebd redit Dudum ce DNA Burn a AL 
1-S inserted in line with the pecten teeth; pecten tooth with 1 denticule (Fig. 31)...... 

—————— — —— — ——— ÁE——— € multifolium King & Hoogstraal 
1-S inserted ventrad of the pecten teeth; pecten tooth with more than 1 denticule (Fig. 23) 

sede Ha etu ees vito oes DBAS Wena eee Aat di M M ilu S ET foliformis King & Hoogstraal 
Haie 2-X- o-branched. siu coe oie bte IRL E prs quadrispinatus King & Hoogstraal 
Hair 2-X more than 6-branched (Fig. 59) ........................ eee variabilis n. sp. 
Har 7926-:9-Bfanched. so osos r e eese Cose ad o Pesce a A AE Cope eae 9 
Har J-C more than :9-Drauelediz censeo tec eves a veces rentum O E cde mud pps 11 
Hair 6-C single; 2-X 8-branched (Fig. 35)........................ neomacrodixoa King & Hoogstraal 
Han GG g-bronched. ooien unte Usted tes nanan TROU ese Dodo adn ud oL E pet eco UI d 10 
Hair 2-X 7-branched; 1-S inserted in line with the pecten teeth (Fig. 29)......... lineatus (Taylor) 
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Hair 2-X 8-branched; 1-S inserted ventrad of the pecten teeth..................... butleri Theobald 
Har 0C obrane hede idv b Patto ter oet ups IR bo rke diay mine ius Pipe eoe dU LUE mtus Fore ebat 12 
Hair 6-C more than 3-branched; 2-X 4-branched..................... sentanius King & Hoogstraal 
Haie 2X. branched. sexe oe e reete etu ront Satu an auras nts ew emcee e tU nes 13 
Hair 2-X 4-branched ; 1-S inserted in line with the pecten teeth.................. funereus (Theobald) 
Hair 5-C 4-branched; 1-S inserted ventrad of the pecten teeth.................. mccormicki Belkin 
Hair 5-C 5-branched; 1-S inserted in line with the pecten teeth (Fig. 11)...... carmenti Edwards 


Key to Pupae 


Hau I-II muore than 10-braünchedz iss ette ova ie RR Iesum Dr PA op eO Ure euer e uotulu aa pe pates 2 
Hair geb ‘noe more than IO0-brancbed..seosseco i mUrtele dex xe eoo Exon etu ate teo a 9 
Hairs 5-IV, 5-V, and 5-VI simple, long, reaching beyond the following segment; hair 
STILE: 2 sbrancliedas sess eorenes oui o t ve Ro ndun Oe edite iui oA T. uer cuccioi Belkin 
Haus 54. 40s Vs and 0s V1. branched steer eixeio vato tee oic aetas tau e Suae 3 
Hait S SUN UI T ——————— butleri Theobald 
Har OV TET: Branchedue us ue ERA BUE E MENS AI M RV dts due ted dus 4 
Hair 9-VETE-2»branched,. (Pie; 00). nies Saee nia Tum ehtefes quos best ev AA variabilis n. sp. 
quadrispinatus King & Hoogstraal 
Hair 95V IIT mote than 2-branched oreren toes eder mer Ry rsashn ee eda ven MAT RON FOI MM Ru IE. 5 
Hair 9:V LIE less than 5-branched. eoe hose ee T e esu ee vane dioc a Coe rex xU dU SX MIS EON DAR AEREE 6 
Fair S:VILE 6-Dfanched. sodes ea oui aloes testes wea Gate race cad ester du LEO booa dara uU EE 8 
Hai IDand 2-0) Spaplee eio ouest qoe ua tanec eta needs SE URqUE C Mua Er Scd M dero OPI UTE 7 
Hairs 3-II and 3-111. 2-branched.. (Fig: 30)... versero rane a as lineatus (Taylor) 
Haie 1C 3bfanched (FIn 90 herren re keser eE REE O O TERDEE vanapus n. sp. 
Hairs 10-C more than 3-branched (Fig. 12).......................... eese. carmenti Edwards 


Hairs 3-II and 3-III simple, short, shorter than segment III; 5-IV, 5-V, and 5-VI 2- 
branched, not reaching beyond posterior margin of the following segment (Fig. 49) 
T —————M———— á——— (——————— M Omen tied quadrifolium Brug 
Hairs 3-II and 3-III simple, long, as long as segment III; 5-IV, 5-V, and 5-VI 2-branched, 
reaching beyond posterior margin of the following segment...sentanius King & Hoogstraal 


Hats 33 DV. 55V, aud OV TL Sim ples vessel coc Cede pe Por na T a dM AAA EE aa au eR adpabi dut 10 
Hairs 51V. 5-V, and 5-VI branchetdos eer costa velie e e bereitet ind Sua tesi due be peer 13 
Hair 9-VIII simple (Fig. 32) sce. ertet oer e reden multifolium King & Hoogstraal 
Hai" 9-VIII "branched aici eode raros ES Nen ete REEEUE "UTE 11 
Hair 9-VIII more than 3-branched (Fig. 24)..................... foliformis King & Hoogstraal 
Ham -VI not more than 3-branched.. ote ei rele ie Tea ERE E ee P EMT dd up ipd 12 
Hair 9:VIIE 2-branched (Fig. 37). sauer eoe e eor e ined trispinatus King & Hoogstraal 
Hair 9-VIII 93-branched- (Fig. 55)... diete ees rti ee ene parasimilis King & Hoogstraal 
similis (Theobald) 
Hair 9-V ULE simple (Fig: 30) e ee ete rre Re SARI Exo edi neomacrodixoa King & Hoogstraal 
Lair SV LII :35bPancBecoueoseliiaee etu castes RU ere SEDULO AET aded tasde ix bate roue DEus 14 
Hairs 3-II and 3-III simple, shorter than segment III........................... mccormicki Belkin 
Hairs 3-II and 3-III simple, not shorter than segment III........................ funereus (Theobald) 


SPECIES OF AEDES (VERRALLINA) OCCURRING IN THE PAPUAN SUBREGION 


l. 


Aedes (Verrallina) azureosquamatus Bonne-Wepster 

Aedes (Aedes) azureosquamatus Bonne-Wepster, 1948, 'Treubia 19: 320 (holotype 9., Bernhard Camp 
B, NW NG; LM). 

9. Vertex with all scales dark; apn without scales; ppn with dark narrow scales on upper and 
6 to 8 pale broad scales on posterior portion; upper stp with pale scale patch, with hairs on anterior 
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corner; mep with not more than 15 hairs posterior to scale patch, hairs not reaching below middle 
of lower half of mep; scutum with all scales dark; first fork cell 2 times as long as its stem; fore and 
mid-legs with tarsal claws equal, each with minute tooth; abdomen with pale lateral spots on seg- 
ments II-VII. (This description is based on the holotype, Neth. Ind-American New Guinea Ex- 
pedit., Bernhard Camp B., 100 m., 9. IV. 1939, L. J. Toxopeus). 

c^, egg, larva, pupa. Unknown. 

DisTRIBUTION. NW NG: Bernhard Camp B. 

Remarks. The type was described as having blue scales on the wings (Bonne-Wepster 1948). 
However, no visible blue scales on the wings of either holotype or paratypes were found, the indicat- 
ing that color may have faded. The female resembles the female of carmenti Edwards but can be 
distinguished from carmenti by the pale scale patch on the upper stp and by the minute tooth on the 
claws of fore and mid-legs. | 


2. Aedes (Verrallina) bifoliatus King & Hoogstraal 
Aedes (Aedes) bifoliatus King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 120 (holotype c^, Hollandia, 

NW NG; USNM). 

c^. Vertex with all scales dark; apn without scales; ppn without scales; upper stp with pale 
translucent scale patch, without hairs on anterior corner; mep with not more than 10 hairs posterior 
to scale patch, the hairs not reaching below middle of lower half of mep ; scutum with all scales dark; 
Ist fork cell 1.5x as long as its stem ; fore and mid-legs with tarsal segments 4 and 5 of equal length, 
tarsal claws unequal, simple; abdomen with subbasal transverse pale bands on segments III-V; 
lateral pale spots on segments VI-VII; segment II with all scales dark from dorsal view. Genitalia: 
Sidepiece short, 1.4 as long as wide; its scales restricted to basal lateral and ventral areas; with 2 
spoon-like subapical spines; with a row of 4 to 5 spine-like bristles on dorsal surface; mesal surface 
membranous; mesal lobe with 2 bristles; basal lobe with hairs. Clasper enlarged basally, with 2 hairs 
on median portion and curved just beyond hairs; pointed and hooked at tip. Aedeagus triangular 
in dorsal aspect; pointed apically; H-shaped structure of lOth sternite present. 8th tergite with 


a rod-like bristle on each side. (Description based on holotype, light trap No. 1, 19 MGL, 
Hollandia, 8.V.1945, King & Hoogstraal). 


©, egg, larva, pupa. Unknown. 

Biology. ‘The breeding habitat is unknown. Adults have been collected from light traps at 
Hollandia, I-V. 1945 (King & Hoogstraal 1947). 

DistrriBuTION. NW NG: Hollandia (Kotabaru). SE NG: Milne Bay. 

Remarks. All the paratypes (Hollandia, New Guinea, 24.1.1945, King & Hoogstraal) agree 
well with the holotype except one male paratype (Milne Bay, SE NG, 11.1V.1944, H. R. Roberts) 
whose abdomen has a basal median pale spot on segment III, and complete basal pale bands on 
segments IV-VII. The male genitalia are similar to the holotype. Until more information is 
available, it appears best to include this specimen in the concept of this species. The male of this 
species is similar to mccormicki Belkin, but can easily be distinguished by its unequal tarsal claws 
on the front and middle legs. 

3. Aedes (Verrallina) butleri Theobald 

Aedes (Aedes) butleri Theobald, 1901, Mon. Cul. 2: 230 (Type 9, Selangor, Malaya; BMNH). 

Aedes (Aedes) umbrosus Brug, 1924, Bull. Ent. Res. 14: 437 (Type: Undesignated, Tanah Grogot, 
SE Borneo (3 AA, 2 9. 9), or Weltevereden, Java (1 c^; BMNH).—Laffoon, 1946, J. Wash. 
Acad. Sci. 36(7): 243. 

Aedes (Verrallina) butleri: Belkin, 1962, Mosquitoes S. Pacific 1: 412. 
c^. Vertex with pale scales on midline; apn without scales; ppn with dark narrow scales on 
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upper portion; upper stp with pale scale patch, without hairs on anterior corner; mep with hairs 
posterior to scale patch, the hairs reaching to middle of lower half of mep; scutum with all scales 
dark; Ist fork cell 1.5 x as long as its stem; claws of fore leg unequal, both toothed; claws of mid-leg 
unequal, both simple; claws of hind leg equal, simple; abdomen with lateral pale spots on segments 
II-VII. Genitalia: Sidepiece very short, as long as wide, its scales restricted to basal lateral and 
ventral areas; 2 leaf-like apical spines, 1 longer and | shorter spine on inner margin of dorsal surface; 
mesal surface membranous; mesal ventral surface with hairs. Clasper enlarged basally, with 9 
hairs on basal portion; distal portion forked, with 3 hairs near fork; 2 minute hairs and 2 minute 
spines on apex. Aedeagus triangular in dorsal aspect; pointed apically; bluntly rounded structure 
on each side around the aedeagus. (Description based on specimen in USNM, Tacloban, Leyte, 
26.VII.1945, H. R. Roberts). 

9. Vertex with a row of pale broad scales on each side of midline; apn without scales; ppn with 
dark narrow scales on upper portion; upper stp with pale scale patch, without hairs on anterior 
corner; mep with hairs posterior to scale patch, the hairs reaching to middle of lower half of mep; 
scutum with all scales dark; Ist fork cell 2 x as long as its stem; fore and mid-legs with tarsal claws 
equal, toothed; abdomen with lateral pale spots on segments II-VII. (Description based on type 
in BMNH, Selangor, Malaya, 28.X.1899, A. L. Butler). 

Larva (4th Instar). Head. Antenna: 1/2 as long as head, spiculate; 1-A inserted before middle 
of shaft, 4-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 3-branched, 6-C 3-branched, 
7-C 6-branched. Mentum with 12 teeth on each side. Segment VIII: Comb scales 12 in single 
row, each rounded and fringed apically; pentad hairs: 1-VIII 3-branched, 2-VIII 4-branched, 3- 
VIII 8-branched, 4-VIII simple, 5-VIII 9-branched. Siphon. 2.5 x as long as wide; acus present; 
pecten teeth 10, the last reaching beyond middle of siphon; last 2 teeth more widely spaced than 
preceding 2; each tooth with 1 larger denticule and 1 to 2 smaller denticules; 1-S 5-branched, insert- 
ed beyond last tooth and ventrad of teeth; trachea broad, more than 0.5 width of siphon. Anal 
segment. Saddle incomplete; 1-X simple, as long as saddle; 2-X 8-branched; 3-X simple; ventral 
brush with 5 pairs of hairs on grid, with 2 precratal tufts. Gills as long as saddle, lanceolate. 

Pupa. Trumpet. 4 x as long as wide; sculptured; tracheoid indicated at base. Metanotum. 
Hair 10-C branched, mesad and caudad of 11-C; 11-C simple. Abdomen. Hair 1-I well develop- 
ed, with more than 20 branches, dendritic; 2-I simple; 3-I 5-branched; 2-I and 3-I widely separat- 
ed, the distance between them being 5x distance between 4-I and 5-I; 1-II more than 10-branched, 
dendritic; 2-II-VII spiniform ; 2-III-VII mesad of hair 1; 3-II and 3-III simple, as long as segment 
III; 5-IV, 5-V, and 5-VI 2-branched, not reaching beyond posterior margin of following segment; 
9-VIII simple. Paddle. Marginal spicules present; 1-P spiniform. (Descriptions of both larva and 
pupa are based on specimens in USNM, Tacloban, Leyte, 25.1X.1945, H. R. Roberts). 

Biology. Females have been captured while biting in sago swamps in virgin forest during the 
day in Ceram (Brug & DeRook). Outside the Papuan subregion, larvae have been found in a 
slightly brackish, shaded, leaf-filled puddle in a nipa palm swamp at the extreme upper limit of the 
tidal zone and in temporary, shaded, fresh-water, leaf-filled ground pools. Females have been cap- 
tured while biting during the day in a mangrove swamp (Laffoon 1946). In Malaya, larvae have 
been found in pools in coastal swamps (Macdonald 1957). 

DisrRIBUTION. MOLUCCAS: Ceram: | Wahaai; Hoelong; Wailoeloe. INDOMALAY..: Celebes: 
Makasser. Borneo: ‘Tanah Grogot. Malaya: Selangor. PuririPPINES: Leyte: Tacloban. 

Importance. Outside the Papuan subregion, butleri has been recorded as virus vector in Malaya 


(Traub 1957). 
Remarks. There are 3 9. 9 (1 9, Hoelong, Ceram, 3.1.1932, Brug & DeRook; 1 29, Wahaai, 
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Ceram, 24.X11.1931, Brug & DeRook; 1 9, Wailoeloe, Ceram, 29.XII.1931, Brug & DeRook) 
in the British Museum which agree well with the type female in both external and genitalic char- 
acters. ‘There is no doubt that butleri Theobald does occur in the Papuan subregion. 


4. Aedes (Verrallina) carmenti Edwards Fig. 9-12, 25 
Aedes (Aedes) carmenti Edwards, 1924, Bull. Ent. Res. 14: 388-389 (Cotypes: Maravova, Guadalcanal, 
Solomon Is.; BMNH).—King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 115 ( 9. lectotype 
designated; BMNH). 
Aedes (Verrallina) carmenti: Belkin, 1962, Mosquitoes S. Pacific 1: 416. 
c^. Vertex with all scales dark; apn without scales; ppn with dark narrow scales; upper sip with 
darkish scale patch, with hairs on anterior corner; mep with not more than 15 hairs posterior to scale 
patch, the hairs not reaching below middle of lower half of mep; scutum with scales dark but with 
lighter scales on supraalar and prescutellar areas; Ist fork cell 1.5 x as long as its stem; fore and 
mid-legs with tarsal segments 4 and 5 of equal length, tarsal claws unequal, both toothed; abdomen 
with subbasal lateral pale spots on segments II-VIT; segment VIII with all scales dark. Genitalia 


(Fig. 9): Sidepiece short, 1.4 X as long as wide; its scales restricted to basal lateral and ventral areas; 
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Fig. 9-10. Aedes (Verrallina) carmenti Edwards, g^: 9, genitalia; 10, claws a, fore leg; b, mid. leg; 
c, hind leg. 
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Fig. ll. Aedes (Verrallina) carmenti Edwards, larva, with system of chaetotaxy illustrated. a, head; 
b, mentum; c, comb; d, pecten tooth; e, terminal segments. (Abbreviations: A--antenna; C=head; 
CS —comb scale; MP=mental plate; PT —pecten tooth; S=siphon.) 


] leaf-like subapical spine; 1 bristle basad of the spine; mesal surface membranous; mesal lobe with 
a group of 7 bristles; basal lobe with hairs. Clasper enlarged basally, with 10 hairs; distal portion 
curved and without hair; pointed at tip. Aedeagus triangular in dorsal aspect; pointed apically; 
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Fig. 12. Aedes (Verrallina) carmenti Edwards, pupa, with system of chaetotaxy illustrated. a, metano- 
tum and abdomen; b, cephalothorax; c, trumpet; d, paddle. (Abbreviations: C-cephalothorax; 
P — paddle; T —trumpet.) 
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H-shaped structure of 10th sternite present. 

Q. Vertex with all scales dark; apn without scales; ppn with dark narrow scales on upper 
portion and hairs on posterior portion; upper stp with darkish scale patch, with hairs along anterior 
border and on anterior corner; mep with not more than 15 hairs posterior to scale patch, the hairs 
not reaching below middle of lower half of mep; scutum with all scales dark except lighter scales on 
supraalar and prescutellar areas; lst fork cell of wing 1.5 x as long as its stem; fore and mid-legs 
with tarsal claws equal, both toothed; abdomen with lateral oblique pale spots on segments II-VII; 
segment VIII with all scales dark. 

Egg (Fig. 25). Dark; elongate, 5.9-6 x as long as wide; 0.845 mm x 0.141 mm. 

Larva (4th Instar) (Fig. 11). Head. Antenna: 1/2 as long as head, spiculate; 1-A inserted be- 
fore middle of shaft, 4-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 5-branched, 6-C 
3-branched, 7-C 8-branched. Mentum with 20 teeth on each side. Segment VIII. Comb scales 
16 in single row, each rounded and fringed apically; pentad hairs: 1-VIII 6-branched, 2-VIII 2- 
branched, 3-VIII 9-branched, 4-VIII simple, 5-VITI 9-branched. Siphon: 2.6 x as long as wide; 
acus present; pecten teeth 14, last reaching to 0.55 of siphon; last 2 teeth more widely spaced than 
preceding 2; each tooth with 2 denticules, 1 larger than the other; 1-S 3-branched, inserted beyond 
last tooth and in line with teeth; trachea broad, more than 0.5 width of siphon. Anal segment: 
Saddle incomplete; 1-X simple, shorter than saddle; 2-X 3-branched; 3-X simple; ventral brush 
with 5 pairs of hairs on grid, with 2 precratal tufts. Gills 1.7 x as long as saddle, lanceolate. 

Pupa (Fig. 12). Trumpet. 3.7 x as long as wide; sculptured; tracheoid indicated at base. 
Metanotum: Hair 10-C 6-branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 
1-I well developed, with more than 20 branches, dendritic; 2-I simple; 3-I 3-branched; 2-I and 3-I 
widely separated, distance between them 3 x distance between 4-I and 5-I; 1-II more than 10- 
branched, dendritic; 2-II-VII spiniform; 2-III-VII mesad of hair 1; 3-II and 3-III simple, as long 
as segment III; 5-IV, 5-V, and 5-VI 2-branched, just reaching to posterior margin of following 
segment; 9-VIII 4-branched. Paddle: Marginal spicules present; 1-P spiniform. 

Biology. Larvae of 4th instar pupated within 24 hours after being brought from the field; the 
adult emerged in 3 days. They were collected in a small ground pool (about 60—90 cm diameter) 
in a grassy swamp at Cape Killerton, elevation 5 m, 6.V.1965. The temporary ground pool con- 
tained fresh clear water with mud and decaying vegetation on the bottom, and was situated in 
partially shaded area surrounded by abundant vegetation. "Water mites were found in the water: 
adult females of carmenti Edwards usually carry 1 to 2 water mites on their bodies, sometimes up 
to 5 or 6. Fungi were also found, usually attached to the gills of larvae. Females were captured 
while biting man during the day, in a partially forested area, at Cape Killerton 6-11.V.1965; in 
a sago swamp, at Embi Lakes 1-11.V.1965; and in a cacao plantation at Epa Creek at night 1. 
V. 1965. Males and females were collected by Malaise and light traps, in a sago swamp in a partially 
forested area at Lae, 16-30.1V.1965; and while sweeping in partially forested area at Lae. In the 
laboratory, eggs were laid on a ribbon-like row on the sides of the test tubes (Belkin 1962). 

The results of rearing of progenies from captured females are as follows: BBM-NG 2148: 
300 9 © captured as they were biting man during the day on 6.V.1965, in a forest swamp at Cape 
Killerton. After 5 days, 6 9. 9. had laid eggs (26, 21, 5, 63, 14, and 36 eggs). On 12.V.1965, 2 more 
oviposited (30 and 73 eggs), and on 13.V.1965, 3 additional Q 9. laid (33, 9, and 1 egg).—BBM-NG 
2306: 200 9. 9 were captured while biting man during the evening of 9. V.1965, in a forest swamp 
at Cape Killerton. After 4 days, 2 9. 9 laid eggs (20 and 64 eggs).—BBM-NG 2307: 30 9. 9. were 
captured while biting man during the day of 11.V.1965, in a sago swamp 1n a forest swamp at 
Oro Bay, Popondetta. After 4 days, 2 9 9. laid eggs (4 and 24 eggs) :—BBM-NG 2150. 200 9 9 
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were captured while biting man during the day of 8.V.1965, in a sago swamp in a forest swamp 
at Embi Lakes, Popondetta. After 4 days 1 9. laid 64 eggs. 

Most of the females oviposited at night, but one female laid in the afternoon. ‘The eggs were 
deposited singly on the strip of filter paper in the individual rearing vials. Each Ọ laid its eggs all 
at one time, then became very weak and died, except 1 9. which laid 5 eggs on 11.V.1965 and 
36 eggs on the following day. The eggs were first white, but about an hour later they began to 
gradually darken until the final color was attained. ‘The incubation period was 4 to 5 days. After 
this period had passed, larvae hatched within 20 minutes after being flooded with the Brewer's 
yeast-tap water mixture. The newly hatched larvae were white, with the head and siphon the first 
parts to become pigmented. Larvae from one female were reared in the mass rearing pot in tap 
water. Finely ground native biscuits and Cenovis vitamin yeast tablets were provided as food. 
Each stadium lasted 1-2 days. It took 5 to 6 days from hatching to the 4th instar larval stage. 
Unfortunately, due to the necessity for discontinuing work in the field the rearing was not carried 
to the adult stage. | 

DisTRIBUTION. SE NG: Popondetta: Cape Killerton, Oro Bay, Embi Lakes, Epa Creek, 
Samboga Pltn; Cape Rodney; Port Glasgow; Kerema; Brown R., Port Moresby; Milne Bay. 
NE NG: Lae; Alexishafen; Maprik; Karimui. SW NG: Merauke. NW NG: Archbold Lake; 
Hollandia; Cyclops Mts. BISMARCK ARCH.: Manus: Lorengau. New Ireland: Kavieng. 
New Hanover: Lavongai. SOLOMON IS.: Guadalcanal MOLUCCAS: Ceram: | Hoelong; 
Hatoenoerae; Karloetoe Kara; Oewin; Warasiwa; Lisicla; Paa; Wahaai. Ambon: Waai. 

Importance. ‘This is one of the most serious pest mosquitoes in the New Guinea area. It attacks 
man voraciously in forested areas both during the day and after dark. The disease relations are 
unknown. Random dissections of carmenti on Guadalcanal island failed to show natural infection 
with larval filariae (Belkin 1962). 

Remarks. ‘This is one of the most common species on New Guinea as well as on other islands 
within the Papuan subregion. All the specimens agree well with the material from Guadalcanal. 
‘The adults are, in general, quite similar to azureosquamatus Bonne-Wepster and sentanius King & 
Hoogstraal but can be distinguished from both by the characters used in the key. The male genitalia 
of this species, with a group of 7 bristles on the mesal lobe of the sidepiece, can easily be distinguished 
from the male genitalia of sentanius. The male of azureosquamatus is unknown. 

5. Aedes (Verrallina) ceramensis Brug 
Aedes (Aedes) ceramensis Brug, 1934, Bull. Ent. Res. 25: 512. (Types: 2 «4, Oewin and Warasiwa, 

Ceram, Moluccas; BMNH). 

c^. Vertex with all scales dark; apn without scales; ppn with dark narrow scales; upper stp 
with brownish scale patch, with 2 or 3 hairs on anterior corner; mep with not more than 10 hairs 
posterior to scale patch, the hairs not reaching below middle of lower half of mep; scutum with all 
scales dark; Ist fork cell of wing equal in length to its stem; fore and mid-legs with tarsal segments 4 
and 5 of equal length, the claws unequal, both toothed; abdomen with lateral pale spots on segments 
II-VII. (Description based on cotype in BMNH, Oewin, Ceram, 3.1.1932, S. L. Brug). Genitalia: 
Closely resembling those of carmenti Edwards. Unfortunately, the specimen was not in good con- 
dition and could not be described. 

Q, egg, larva, pupa. Unknown. 

Biology. Larvae have been found in their natural habitats in swamps in virgin forest, Oewin, 
Ceram, 3.1.1932, and in ground pools in forest, Warasiwa, Ceram, 2.1.1932. 

DistRiBuTION. MOLUCCAS: Ceram: Oewin; Warasiwa. 

Remarks. ‘This species is only known by the male: Although the external characters differ 
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from those of carmenti Edwards in the smaller size of the lateral pale spots on abdominal segments 
II-VII, the genitalia closely resemble the genitalia of carmenti. King & Hoogstraal (1947) synonymiz- 
ed ceramensis Brug (1934) with carment;; Belkin (1962), however, regarded it as a distinct species. 
Unfortunately, no further material has been collected, and the taxonomic position of this species 
remains questionable until more information is obtained. 


6. Aedes (Verrallina) cuccioi Belkin 
Aedes (Verrallina) cucciot Belkin, 1962, Mosquitoes S. Pacific 1: 414 (holotype (>, Matanikau Valley, 
Guadalcanal, Solomon Is.; USNM). 


c^. Vertex with pale scales on nape only; apn without scales; ppn without scales; upper stp 
with translucent darkish scale patch, with hairs on anterior border; mep with not more than 8 hairs 
posterior to scale patch, the hairs not reaching below middle of lower half of mep; scutum with all 
scales dark; Ist fork cell equal in length to its stem; fore and mid-legs with tarsal segments 4 and 5 
of equal length, tarsal claws unequal, simple; abdomen with all scales dark. Genitalia: Sidepiece 
short, 1.4 x as long as wide; its scales restricted to basal lateral and ventral areas; with 2 leaf-like 
subapical spines; with 2 bristles basad of spines; mesal surface membranous. Clasper enlarged 
basally, with 7 hairs on basal area; distally curved and without hair; pointed at tip. Aedeagus 
triangular in dorsal aspect; pointed apically; H-shaped structure of 10th sternite present. 8th tergite 
with a rod-like bristle on each side. 

(Description based on holotype, Guadalcanal 1944, J. N. Belkin). 

9. Vertex with pale scales on nape and on posterior 1/3 of midline, forming triangular pale 
scale patch; apn without scales; ppn with 6 or 7 broad translucent brownish scales on posterior 
portion; upper stp with translucent darkish scale patch, with 1 or 2 hairs on anterior corner; mep 
with not more than 8 hairs posterior to scale patch, the hairs not reaching below middle of lower 
half of mep ; scutum with all scales dark; Ist fork cell 2 x as long as its stem; fore and mid-legs with 
tarsal claws equal, toothed; abdomen with lateral pale spots on segments II-VII; segment VIII 
with all scales dark. (Description based on allotype, Guadalcanal 1944, J. N. Belkin). 

Larva (4th Instar). Head: Antenna: less than 1/2 as long as head, spiculate; 1-A inserted 
before middle of shaft, 3-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 3-branched, 
6-C 2-branched, 7-C 6-branched. Mentum with 18 teeth on each side. Segment VIII. Comb scales 
13 in 2 rows, each rounded and fringed apically; pentad hairs: 1- VIII 2-branched, 2-VIII 2-branch- 
ed, 3-VIII 6-branched, 4-VIII simple, 5-VIII 7-branched. Siphon: 4 x as long as wide; acus 
present; pecten teeth 9, the last reaching beyond middle of siphon at 0.75 of siphon; pecten teeth 
evenly spaced and all simple; 1-5 5-branched, inserted before last tooth and ventrad of teeth; trachea 
narrow, less than 0.5 width of siphon. Anal segment: Saddle incomplete; 1-X simple, shorter than 
saddle; 2-X simple; 3-X simple; ventral brush with 5 pairs of hairs on grid, with 2 precratal tufts. 
Gills extremely long, 4 x as long as saddle, sausage-like. 

Pupa. Trumpet: 3.5 x as long as wide; sculptured; tracheoid indicated at base. Metanotum: 
Hair 10-C 8-branched, mesad and caudad of 11-C; 11-C simple. Abdomen: | Hair 1-I well develop- 
ed, with more than 20 branches, dendritic; 2-I simple; 3-I 4-branched ; 2-I and 3-I widely separated, 
the distance between them being 5 x distance between 4-I and 5-I; 1-II more than 10-branched, 
dendritic; 2-II-VII spiniform ; 2-III-VII mesad of hair l; 3-II and 3-III simple, shorter than segment 
IIT; 5-IV, 5-V, and 5-VI simple, reaching beyond the following segment and at 2/3 of next segment; 
9-VIII 2-branched. Paddle: Marginal spicules present; 1-P spiniform. (Description of larva 
and pupa based on slides associated with holotype in USNM, Guadalcanal, Solomon Is. 9.XIT.1944, 
J. N. Belkin). 
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Biology. According to Belkin (1962), larvae were collected in a rot hole at base of a tree growing 
in a stream bed, in rock pools and potholes in a stream bed, and in a flooded stream on Guadalcanal; 
they were also found in a small clear swampland stream in Bougainville, and have been taken from 
a flooded area along a creek in New Georgia. Single male was collected resting near a sunny 
pool in a stream bed in Guadalcanal. 

DisrRiBuUTION. SE NG: Milne Bay (only larval and pupal skins, the adults missing from 
the pin mount). SOLOMON IS.: Guadalcanal; Munda; New Georgia. 

Remarks. There are two slides of larval and pupal skins, Malaria Unit 75, New Guinea, 1944, 
7-27-2, also 7-27-1 (larva and pupa); 7-27-3 and 7-27-4 (larva only) in USNM. Both larvae 
and pupae agree well with the type specimens and show that this species does occur in the New 
Guinea area. 

The male genitalia are quite similar to those of milnensis King & Hoogstraal, but they can easily 
be distinguished from milnensis by the presence of two leaf-like subapical spines on the sidepiece. 
The larva of this species have the gills very long and sausage-like, the pecten teeth evenly spaced, 

t 


the comb scales in two rows. ‘This combination of characters will differentiate them from the other 
species. 
7. Aedes (Verrallina) embiensis Huang, new species Fig. 13, 14. 


Holotype: œ (BISHOP 7553; BBM-NG 2229-1) with associated genitalia slide (YMH-'65— 
10) and legs slide (cz? 2229-1), Embi Lakes, Popondetta, SE New Guinea, collected as a pupa in a 
small ground pool in partial forest, 2. V.1965, P. Shanahan. 

c^. Vertex with all scales dark except few (2 or 3) broad pale scales on nape; apn without 
scales; ppn with dark scales and hairs on posterior portion; upper stp with darkish scales; mep with dark 





a 14 
Fig. 13-14. Aedes (Verrallina) embiensis n. sp. g^: 13, genitalia; 14, claws a, fore leg; b, mid leg. 
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hairs posterior to scale patch, the hairs reaching below middle of lower half of mep; scutum with all 
scales dark; Ist fork cell 1.8 x as long as its stem; fore and mid-legs with tarsal segments 4 and 5 
of equal length, tarsal claws unequal, the larger one toothed; abdomen with median pale spot on 
segment II, transverse pale band on segments III-V (the bands wider on lateral portion), lateral 
pale spots on segment VI and VII, and segment VIII with all scales dark. Genitalia (Fig. 13): 
Sidepiece long, 2 x as long as wide, its scales restricted to basal lateral and ventral areas; 1 stout 
subapical spine; 2 bristles basad of spine; mesal surface membranous; mesal lobe with a group of 9 
bristles; basal lobe with hairs. Clasper enlarged basally, with 5 hairs on mesal area and 5 hairs 
on lateral area; distal portion curved and without hair. Aedeagus triangular in dorsal aspect; 
H-shaped structure of 10th sternite present. 

Q, Egg, larva, pupa. Unknown. 

Biology. Pupae were found in a small ground pool in partially forested area at Embi Lakes, 
at an elevation of 15 m. ‘The temporary ground pool contained fresh, clear water, with mud and 
decaying vegetation at the bottom, and was situated in deeply shaded area surrounded by scant 
vegetation. 

DisrRIBUTION. SE NG: Embi Lakes, Popondetta. 

Remarks. ‘The male genitalia of this species are very similar to those of reesi King & Hoogstraal, 





Fig. 15-18. Genitalia, c^: 15, Aedes (Verrallina) foliformis King & Hoogstraal; 16, Aedes (Verrallina) 
lineatus (Taylor); 17, Aedes (Verrallina) milnensis King & Hoogstraal; 18, Aedes (Verrallina) multifolium 
King & Hoogstraal. 
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but they can easily be distinguished from reesi in having the sidepiece with one stout subapical spine 
and a group of 9 bristles on the mesal lobe of the sidepiece. Only one male was obtained; the 
external characters as well as the genitalic characters are different from all other species that have 


been described in this subgenus. 


8. Aedes (Verrallina) foliformis King & Hoogstraal Fig. 15, 19, 23, 24. 
Aedes (Aedes) foliformis King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 121 (holotype 6”, Gusika, 
Finschhafen area, NE NG; USNM). 
c^. Vertex with a median strip of pale broad scales on posterior portion; apn without scales; 
ppn with broad brownish scales on posterior portion; upper stp with pale scales; mep with no more 
than 10 hairs posterior to the scale patch, the hairs not reaching below middle of lower half of mep ; 
scutum with all scales dark; first fork cell of wing equal in length to its stem; fore and mid-legs 
with tarsal segments 4 and 5 of equal length, tarsal claws unequal, simple; abdomen with basal 
transverse pale band on segment II and III, with subbasal transverse pale band on segment IV 
and V, with median transverse pale band on segment VI and VII; segment VIII with all scales 
dark. Genitalia (Fig. 15): Sidepiece very short, as long as wide; scales restricted to basal lateral 





2| 22 


Fig. 19-22. Claws, c^: 19, Aedes (Verrallina) foliformis King & Hoogstraal; 20, Aedes (Verrallina) lineatus 
(Taylor); 21, Aedes (Verrallina) milnensis King & Hoogstraal; 22, Aedes (Verrallina) multifolium King & 
Hoogstraal; a, fore leg; b, mid leg. 
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Fig. 23. Aedes (Verrallina) foliforms King & Hoogstraal; 4th instar larva: a, head; b, mentum; 


c, comb scale; d, pecten tooth; e, terminal segments. 


(Abbreviations as in fig. 11.) 
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Fig. 24. Aedes (Verrallina) foliformis King & Hoogstraal; pupa: 
cephalothorax; c, trumpet; d, paddle. (Abbreviations as in fig. 12.) 





a, metanotum and abdomen; b, 
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and ventral areas; 3 leaf-like subapical spines, the distal one narrower and more pointed; | bristle 
basad of spines; mesal surface membranous; mesal lobe with 2 bristles; basal lobe with hairs. Clasper 
enlarged basally, with 7 hairs on mesal area and 4 hairs on lateral area; distal portion curved and 


without hair. Aedeagus triangular in dorsal aspect; pointed apically; H-shaped structure of tenth 
sternite present. 


9. Vertex with median strip of pale broad scales on posterior 2/3 of midline; apn without 
scales; ppn with dark narrow scales on upper portion and 2 or 3 broad brownish scales on posterior 
portion; upper stp scale patch with pale scales on upper 1/3 and dark scales on lower 2/3; mep with 
no more than 10 hairs posterior to scale patch, the hairs not reaching below middle of lower half of 
mep ; scutum with all scales dark; first fork cell 1.4 as long as its stem; fore and mid-legs with tarsal 
claws equal, simple; abdomen with subbasal transverse pale band on segments II-IV, the band 


curving forward in middle and touching at base on segment II and III; with median transverse 
pale band on segments V-VII; segment VIII with all scales dark. 

Larva (4th Instar) (Fig. 23). Head: Antenna: less than 1/2 as long as head, spiculate; 1-A 
inserted before middle of shaft, 3-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 
2-branched, 6-C 2-branched, 7-C 8-branched. Mentum with 17 teeth on each side. Segment VIII: 
Comb scales 13 in a single row, each rounded and fringed apically; pentad hairs: 1-VIII 3-branched, 
2-VIII 2-branched, 3-VIII 7-branched, 4-VIII simple, 5-VIII 9-branched. Siphon: 2 x as long 
as wide; acus present; pecten teeth 12, the last reaching beyond middle of siphon, and more widely 
spaced than preceding 2; each tooth with 3 denticules, one larger than the other 2; 1-S 3-branched, 
inserted beyond last tooth; trachea broad, more than 0.5 width of siphon. Anal segment. Saddle in- 
complete; 1-X simple, shorter than the saddle; 2-X 3-branched; 3-X simple; ventral brush with 5 
pairs of hairs on grid, with 2 precratal tufts. Gills 2.2 x as long as saddle, lanceolate. 

Pupa (Fig. 24). Trumpet: 3 x as long as wide; sculptured; tracheoid indicated at base. 
Metanotum: Hair 10-C 4-branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 
1-I well developed, with more than 20 branches, dendritic; 2-I simple; 3-I 3-branched; 2-I and 3-I 
widely separated, 7 x as far apart as distance between 4-I and 5-I; 1-II less than 10-branched; 
2-II-VII spiniform; 2-III-VII mesad of hair 1; 3-II and 3-III simple, shorter than segment III; 
5-IV, 5-V, and 5-VI simple, not reaching beyond posterior margin of the following segment; 9- 
VIII 4-branched. Paddle. Marginal spicules present; 1-P spiniform. 

Biology. Larvae of 2nd instar were reared in water obtained from the original breeding site to 
which finely ground native biscuit had been added. The larvae pupated 11 to 12 days after being 
brought from the field. ‘The pupal period lasted 2 days. The larvae were collected in a small 
isolated ground pool (about 75-90 cm diameter) in a pandanus swamp of a partially forested area 
at Mt Missim, Wau, elevation 860 m, 2.1V.1965. The deeply shaded temporary ground pool was 
surrounded by abundant vegetation, and contained fresh, clear water, with mud and decaying vegeta- 
tion at the bottom. Adults have been collected in light traps (King & Hoogstraal, 1947). 

DisTRIBUTION. NE NG: Mt Missim, Wau; Gusika, Finschhafen. NW NG: Hollandia 
(Kotabaru). 

Remarks. Adults with correlated larval and pupal skins were obtained from larvae collected. 
The specimens agree well with the type. The adults are very similar to írispinatus King & Hoog- 
straal, and their differences are discussed under trispinatus. ‘The male genitalia are quite character- 
istic, with three leaf-like subapical spines on the sidepiece, the distal one narrower and more pointed 
and in some specimens is reduced to a heavy pointed spine. 


9. Aedes (Verrallina) funereus (Theobald) Fig. 26. 


Skusea funerea ‘Theobald, 1903, Monograph of the Culicidae 3:292 (Type 9, Queensland, Australia; 
BMNH). 
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Fig. 25-28. Egg. 25, Aedes (Verrallina) carmenti Edwards; 26, Aedes (Verrallina) funereus (Theobald) ; 
27, Aedes (Verrallina) lineatus (Taylor); 28, Aedes (Verrallina) parasimilis King & Hoogstraal. 


Pseudoskusea basalis ‘Taylor, 1912, Ann. Rept. Con. Publ. Health, Queensland, App. 6 : 21. (quoted 
from Edwards, 1924. Bull. Ent. Res. 14 : 388.) 

Aedes (Aedes) funereus (Theobald), Lee, 1944, Atlas Mosq. Larv. Aust. Region: 76.—King & Hoog- 
straal, 1947, J. Wash. Acad. Sci. 37 : 117. 


c^. Vertex with all scales dark; apn without scales; ppn with dark narrow scales; stp with 
pale translucent scales on upper portion and brownish scales on lower portion of scale patch, without 
hairs on anterior corner; mep with not more than 10 hairs posterior to scale patch, the hairs not reach- 
ing below middle of lower half of mep; scutum with all scales dark; Ist fork cell 1.5 x as long as its 
stem; fore and mid-legs with tarsal segments 4 and 5 of equal length, tarsal claws unequal, simple; 
abdomen with median pale spot on segment II; with transverse pale band on segments III-VI, 
the bands touching the base at middle and sides, and curved backward in between forming a scallop- 
ed shape; with lateral spots on segment VII; segment VIII with all scales dark. Genitalia: Side- 
piece short, 1.2 x as long as wide; its scales restricted to basal lateral and ventral areas; with 1 
subapical spine; 10 stouter spine-like bristles on inner margin of dorsal surface; mesal surface mem- 
branous; mesal lobe with 6 bristles; basal lobe with 5 hairs. Clasper enlarged basally, with 6 
hairs on basal portion; tapered distally and without hairs. Aedeagus triangular in dorsal aspect; 
pointed apically; H-shaped structure of 10th sternite present. 

9. Vertex with all scales dark; apn without scales; ppn with narrow dark scales; upper sip 
scale patch with pale translucent appressed scales on upper portion and darkish scales on lower 
portion, without hairs on anterior corner; mep with not more than 10 hairs posterior to scale patch, 
the hairs not reaching below middle of lower half of mep; scutum with all scales dark; Ist fork cell 
2 x as longas its stem; fore and mid-legs with tarsal claws equal, the claws minutely toothed; 
abdomen with median pale spot on segment II, transverse pale band on segments III-VI, the bands 
touching base at middle and sides and curved backward in between forming a scalloped shape, 
and with lateral spots oa segment VII; segment VIII with all scale dark. 

Egg. (Fig. 26). Dark; elongate, 3 to 3.1 X as long as wide, size 0.806 mm x 0.268 mm. 

Larva (4th Instar). Head: Antenna: 1/2 as long as head, spiculate; 1-A inserted before middle 
of shaft, 3-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 8-branched, 6-C 3-branched, 
7-C 10-branched. Mentum with 19 teeth on each side. Segment VIII. Comb scales 12 in a single 
row, each rounded and fringed apically; pentad hairs: 1-VIII 4-branched, 2-VIII 2-branched, 3- 
VIII 6-branched, 4-VIII simple, 5-VIII 9-branched. Siphon. 2.5 x as long as wide; acus present; 
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pecten teeth 11, the last reaching beyond middle of siphon; last 3 teeth more widely spaced than 
preceding 2; each tooth with 3 denticules, 1 larger than the other 2; 1-S 3-branched, inserted beyond 
last tooth; trachea broad, more than 0.5 width of siphon. Anal segment: Saddle incomplete; 1-X 
simple, longer than saddle; 2-X 4-branched; 3-X simple; ventral brush with 5 pairs of hairs on grid, 
with 2 precratal tufts. Gills 1.5 x as long as saddle, lanceolate. 

Pupa. Trumpet: 3 x as long as wide; sculptured; tracheoid indicated at base. Metanotum: 
Hair 10-C branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 1-I well develop- 
ed, with more than 20 branches, dendritic; 2-I simple; 3-I 3-branched; distance between 2-I and 
3-I 2 x distance between 4-I and 5-I; 1-II less than 10-branched; 2-II-VII spiniform; 2-III-VII 
mesad of hair 1; 3-II and 3-III simple, as long as segment IIT; 5-IV, 5-V, and 5-VI 2- to 3-branched, 
reaching to posterior margin of the following segments; 9-VIII 3-branched. Paddle: Marginal 
spicules present; 1-P spiniform. 

Biology. Females were captured while biting man at noon and in the evening, in mangrove 
and sago swamps in a forest area at Cape Killerton, elevation 5 m. 

The results of rearing of progenies from captured females are as follows: BBM-NG 2306: 
200 9 9 were captured as they were biting man during the evening of 9.V.1965, in a sago swamp 
in a forest swamp area at Cape Killerton. After 4 days, 1 9. laid 2 eggs. In Brisbane, Australia, 
1 9. was captured in the evening 17.III.1965, in a mountain creek, at Camp Mt Queensland. After 
4 days, this 9. laid 57 eggs. The eggs were laid singly on a strip of filter paper and kept moist. 
On 24.1II.1965, the eggs were flooded with the Brewers’ yeast-tap water mixture; after 15 minutes 
8 larvae hatched and were placed in individual vials, but all died at 2nd instar. The eggs and egg 
shells were preserved in 2% formalin. 

DisTRIBUTION. SE NG: Cape Killerton, Popondetta; Watutu Point, Goodenough I.; Milne 
Bay; Beteina Roro; Mekeo Dist. SW NG: Merauke. MOLUCCAS: Ceram: Noekoehai; Wahaai; 
Hatoenoeroe. | 

Remarks. The New Guinea specimens agree well with the type female (Burpengary, Queens- 
land, Australia, T. L. Bancroft) in British Museum. The color of the scales on the abdominal 
segments of the adults of this species is similar to that of lineatus (Taylor); however they can easily 
be distinguished from lineatus by the absence of pale scales on the vertex and on the apn. The 
male genitalia, with 10 stouter spine-like bristles on the inner margin of dorsal surface of sidepiece, 
can easily be distinguished from those of all other males in this subgenus. 


10. Aedes (Verrallina) killertonis Huang, new species Fig. 40, 44. 

Holotype gj? (BISHOP 7554; BBM-NG 2227) with associated genitalia slide (YMH-'65-110) 
and legs slide (> 2227), Cape Killerton, SE New Guinea, from Malaise trap in partial forest mixed 
with sago and pandanus vegetation, 6-13.V.1965, Y. M. Huang & W. A. Steffan. Paratypes: 
66", 342 as follows: 2]? (BBM-NG 2227) with associated genitalia slides (YMH-'65-26), (YMH- 
65-27), 2]? (BBM-NG 2237) with associated genitalia slides (YMH-'65-24), (YMH-’65-25), 2, 
(BBM-NG 2238) with associated genitalia slides (YMH-'65-11), (YME-'65-111), 349 (BBM-NG 
2226, 2227, 2238, 2230), all with same data as holotype. Deposited in BBM, BMNH, USNM, 
and UQ. 

c^. Vertex with broad pale scales on posterior 1/2 of midline; apn without scales; ppn with 
dark narrow scales; upper stp with translucent scales on upper half and with brownish scales on lower 
half of scale patch; mep with dark hairs below scale patch, the hairs reaching to lower border of mep; 
scutum with golden yellowish scales on anterior and lateral prescutal areas, on acrostichal, posterior 
dorsocentral, supraalar, prescutellar space and scutellar areas; Ist fork cell 1.7 x as long as its stem; 
fore and mid-legs with tarsal segments 4 and 5 of equal length, tarsal claws unequal, simple; 
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abdomen with lateral pale spots on segments II-VII; segment VIII with all scales dark. Genitalia 
(Fig. 40): Sidepiece short, 1.4 x as long as wide, its scales restricted to the basal lateral and ventral 
areas; | leaf-like subapical spine; 1 bristle basad of spine; mesal surface membranous; mesal lobe 
with 2 bristles; basal lobe with hairs. Clasper enlarged basally, with 10 hairs; distal portion curved 
at a right angle and without hair; not pointed at tip. Aedeagus triangular in dorsal aspect, pointed 
apically; H-shaped structure of 10th sternite present. 

O9. Vertex with broad pale scales on posterior 3/4 of the midline; apn without scales; ppn 
with dark scales; upper stp with translucent appressed scales on upper half and brownish appressed 
scales on lower half of scale patch ; mep with dark hairs below scale patch, the hairs reaching to lower 
border of mep; scutum with golden yellowish scales on anterior and lateral prescutal areas, on 
acrostichal, posterior dorsocentral, supraalar, prescutellar space and scutellar areas; Ist fork cell 
1.8 x as long as its stem; fore and mid-legs with tarsal segments 4 ard 5 of equal length, tarsal 
claws equal, both toothed; abdomen with lateral oblique pale spots on segments II-VII; segment 
VIII with all scales dark. 

Egg, larva, pupa. Unknown. 

Biology. Males and females were collected by Malaise traps 6-13.V.1965, in a partial forest 
mixed with sago and pandanus vegetation, at Cape Killerton, elevation 5 m. Females were captured 
biting man in day time 4.V.1965, in a sago swamp in partially shaded area at Lae. 

DisTRIBUTION. SE NG: Popondetta: Cape Killerton; Mowkass Village, Dobodura. NE 
NG: Lae. 

Remarks. Both males and females of this species possess the following characters: vertex with 
broad pale scales on midline along the posterior half or three-fourths; mep with dark hairs below 
the scale patch, the hairs scattered and reaching to the lower border of mep ; scutum with golden yel- 
lowish scales on anterior and lateral prescutal areas, on acrostichal, posterior dorsocentral, supraalar, 
prescutellar space and scutellar areas. ‘This combination of characters differs from that of all other 
species described in the subgenus. 

ll. Aedes (Verrallina) leilae King & Hoogstraal 
Aedes (Aedes) leilae King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 121 (holotype œ, Hollandia, 

NW New Guinea; USNM). 

c^. Vertex with all scales dark; apn without scales; ppn without scales; upper stp with pale 
translucent scale patch, with hairs on anterior corner; mep with many hairs posterior to scale patch, 
the hairs reaching below middle of lower half of mep ; scutum with all scales dark; Ist fork cell equal 
in length to its stem; fore and mid-legs with tarsal segments 4 and 5 of equal length, tarsal claws 
unequal, simple; abdomen with transverse band close to the base on segment III-VI, but with 
narrow bare area between the band and the base; segment II with all scales dark from dorsal view; 
segment VII with lateral pale spots. Genitalia:  Sidepiece short, 1.2 x as long as wide; no leaf- 
like subapical spine; mesal surface membranous; mesal lobe with 4 bristles; basal lobe with hairs. 
Clasper with 14 hairs on basal 2/3; curved on distal third; tapered at apex with minute papillated 
hairs on inner side subapically; pointed at tip. Aedeagus triangular in dorsal aspect; pointed apical- 
ly; H-shaped structure of 10th sternite present. (Description based on holotype, 19 MGL, light 
trap No. 3, 500 ft, Hollandia, NW NG 2.IV.1945, King & Hoogstraal). 

©, egg, larva, pupa. Unknown. 

Biology. The breeding habitat is unknown. Adults were collected from light traps at Hol- 
landia, elevation 150 m, on III-IV.1945, by King & Hoogstraal. 

DisTRIBUTION. NW NG: Hollandia (Kotabaru). 

Remarks. This species was not collected by me. The six male paratypes examined agree well 
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with the holotype. The male genitalia with 4 minute papillated hairs on the inner side of the distal 


portion of clasper, are characteristic of this species. 


12. Aedes (Verrallina) lineatus (Taylor) Fig. 16, 20, 27, 29, 30. 
Skusea funerea var. ornatus Theobald, 1905 (non Meigen, 1818), Ann. Mus. Nat. Hung. 3: 79. (holotype 

9, Sattelberg, Huon Gulf, and Friedrich-Wilhelmshafen, NE NG). 

Lepidotomyia lineatus Taylor, 1914, Trans Ent. Soc. Lond. 62: 191. (syntypes 9, Lake Kamu Gold 
field and Mekeo District, Papua; US). 

Aedes (Aedes) funereus ornatus: Lee, 1944, Atlas Mosq. Larv. Aust. Region.: 77 (Description of 
larva from Milne Bay, Papua). 

Aedes (Aedes) lineatus: King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 118. 

Aedes (Verrallina) lineatus: Belkin, 1962, Mosquitoes S. Pacific 1: 418. 

c^. Vertex with median strip of pale broad scales on midline; apn with pale broad scales; 
ppn with dark narrow scales on upper portion and 2 or 3 pale scales on posterior portion; upper 
stp with pale scale patch; mep with not more than 10 hairs posterior to scale patch, the hairs not 
reaching below middle of lower half of mep; scutum with golden yellowish scales on anterior and 
lateral prescutal areas, on acrostichal, supraalar, prescutellar and on scutellar areas; 1st fork cell 
equal in length to its stem; fore and mid-legs with tarsal segments 4 and 5 of equal length, tarsal 
claws unequal, simple; abdomen with median pale spot on segment II; with subbasal transverse 
pale band, curving forward toward base in middle on segment III; with median pale band on seg- 
ments IV-VI; with incomplete median pale band on segment VII; segment VIII with all scales 
dark. Genitalia (Fig. 16): Sidepiece very short, as long as wide, its scales restricted to basal lateral 
and ventral areas; | leaf-like subapical spine; 1 larger bristle distad of spine and 1 smaller bristle 
basad of spine; mesal surface membranous; mesal lobe with 1 bristle; basal lobe with hairs. Clasper 
enlarged basally, with 5 hairs on mesal area and 2 hairs on lateral area; distal portion curved and 
without hair. Aedeagus triangular in dorsal aspect; pointed apically; H-shaped structure of 10th 
sternite present. 

9. Vertex with a median strip of pale broad scales on midline; apn with pale narrow scales; 
ppn with dark narrow scales on the upper portion and 2 or 3 pale scales on the posterior portion; 
upper stp with pale scale patch; mep with not more than 10 hairs posterior to the scale patch, the 
hairs not reaching below the middle of the lower half of mep; scutum with golden yellowish scales 
on anterior and lateral prescutal areas, on acrostichal, supraalar, prescutellar and scutellar areas; 
Ist fork cell 2 x as long as its stem; fore and midlegs with tarsal claws equal, toothed; abdomen 
with median pale spot on segment II, with subbasal transverse pale band, curving forward toward 
base at the middle on segment III, median transverse pale band on segments IV-VI (some specimens 
with incomplete band on segment VI), and lateral spots on segment VII; segment VIII with all 
scales dark. | 

Egg (Fig. 27). Dark; elongate, 3.6 to 3.7 x as long as wide; 0.756 mm x 0.206 mm. 

Larva (4th Instar) (Fig. 29). Head: Antenna: 1/2 as long as head, spiculate; 1-A inserted 
before middle of shaft, 5-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 3-branched, 
6-C 3-branched, 7-C 8-branched. Mentum with 17 teeth on each side. Segment VIII: Comb 
scales 12 in single row, each rounded and fringed apically; pentad hairs: 1- VIII 5-branched, 2-VIII 
2-branched, 3-VIII 6-branched, 4-VIII simple, 5-VIII 10-branched. Siphon: 2.1 x as long as 
wide; acus present; pecten teeth 13-15, the last reaching to 0.6 of siphon; last 2 teeth more widely 
spaced than preceding 2; each tooth with 1 larger denticule and 1 smaller. 1-S 3-branched, inserted 
beyond last tooth and in line with the teeth; trachea broad, more than 0.5 width of siphon. Anal seg- 
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Fig. 29. Aedes (Verrallina) lineatus (Taylor), 4th instar larva: a, head; b, mentum; c, comb scales; 
d, pecten tooth; e, terminal segments. (Abbreviations as in fig. 11.) 
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Fig. 30. Aedes (Verrallina) lineatus (Taylor), pupa: a, metanotum and abdomen; b, cephalothorax; 
c, trumpet; d, paddle. (Abbreviations as in fig. 12.) 
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ment. Saddle incomplete; 1-X simple, shorter than saddle; 2-X 7-branched; 3-X simple; ventral 
brush with 5 pairs of hairs on grid, with 2 precratal tufts. Gills 1.5 x as long as saddle, lanceolate. 

Pupa. (Fig. 30). Trumpet: 2.6 x as long as wide; sculptured tracheoid indicated at base. 
Metanotum: Hair 10-C more than 10-branched, mesad and caudad of 11-C ; 11-C simple. Abdomen: 
Hair 1-I well developed, with more than 20 branches, dendritic; 2-I simple; 3-I 3-branched; 2-I and 
3-I widely separated, the distance between them being 4 x the distance between 4-I and 5-I; 1-II 
more than 10-branched, dendritic; 2-II-VII spiniform; 2-III-VII mesad of hair 1; 3-II and 3-III 
2-branched, shorter than segment III; 5-IV, 5-V, and 5-VI 2-branched, not reaching beyond 
posterior margin of the following segment; 9-VIII 5-branched. Paddle: Marginal spicules present; 
]-P spiniform. | 

Biology. Larvae and pupae were collected 31.111.1965, in a ground pool on the road side in 
a grassy area, at Boroko, Port Moresby, at an elevation of 40m. The temporary ground pool 
contained fresh turbid water, with mud and decaying vegetation at the bottom, and was situated 
in a partially shaded area surrounded by abundant vegetation. Females were captured while 
biting man in a forest swamp in a partially forested area at Brown River; in a sago swamp in virgin 
forest at Lae at elevation 5-10 m; in a forest swamp in a partially forested area at Busu River, 
elevation 150m; in a rubber plantation at Sogeri, Popondetta; in a cocoa plantation in partially 
forested area at Epa Creek, Popondetta; in a flooded forest at Vanapa River, Port Moresby, eleva- 
tion 200 m, both during the day and at night, III-V. 1965. Males and females were also collected 
from Malaise and light traps in the same area. E 

The results of rearing of progenies from captured females are as follows: BBM-NG 453: 
20 9. 9 were captured as they were biting man at noon on 13.VI.1965, in a partially forested area 
at Busu River, Lae. After 4 days, 1 9 laid 17 eggs. —BBM-NG 345: 32 9. © were captured biting 
on man at noon 30.III.1965, in a swamp in a partially forested area at Brown River, Port Moresby. 
After 4 days, 1 9. laid 47 eggs on the strip of filter paper. The eggs were kept moist. Larvae 
hatched within 10 to 20 minutes after being immersed in the Brewers’ yeast-tap water mixture 
on 13.1V.1965. ‘The eggs which did not hatch were removed. and kept moist for a second treat- 
ment. The larvae hatching from these eggs immersed a second time were successfully reared. 
The larvae were reared in the mass rearing pot; tap water and some finely ground native biscuits 
were used for food. Each stadium lasted 2 days; it required 8 to 9 days from hatching for the 
pupal stage to be reached; and 11 days to reach the adult stage. 

DisTRIBUTION. SE NG: Port Moresby: Boroko, Brown R., Musgrave R., Vanapa R. Po- 
pondetta: Epa Creek, Dobodura. Tari; Cape Rodney; Port Glasgow; Kerema; Milne Bay; 
Sogeri1. NE NG: Lae; Busu R.; Mt. Missim, Wau; Maprik; Alexishafen. NW NG: Hollandia. 
BISMARCK ARCH.: New Britain: Baining Dist.; Rabaul; Yalom. New Ireland: Kavieng; 
Kaili Bay Dann. Hermit Is.: Luf. Mussau: Bolin. SOLOMON IS.: Bougainville. MOLUCCAS: 
Wahaai; Lisabata; Hoelong; Wailoeloe; Lisiela; Piroe; Warasiwa; Hatoenome; Wakai. Ambon: 
Waai. NEW HEBRIDES: Pakea, Banks Is.; Santo; Malekula. 

Importance. One of the most common mosquitoes. It attacks man in partially shaded areas, 
and in forest areas, wherever it occurs. ‘The disease relation is unknown. Random dissections 
of lineatus (Taylor) on Guadalcanal failed to show natural infection with larval filariae (Belkin 
1962). 

Remarks. 'laylor's name lineatus is available for this species, which has been known under the 
preoccupied name of ornatus. ‘This species seems to be variable, particularly in size and in the 
ornamentation of the adults. It also appears to be semi-domestic. ‘The immature stages are usually 
found in temporary ground pools in cleared and partially shaded areas in association with man, 
and less in undisturbed jungle area (Belkin 1962). 
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13. Aedes (Verrallina) mccormicki Belkin 
Aedes (Verrallina) mecormicki Belkin, 1962, Mosquitoes S. Pacific 1: 420 (holotype œ, Lunga area, 

Guadalcanal, Solomon Is.; USNM). 

c^. Vertex with all scales dark; apn without scales; ppn without scales; upper stp with pale scale 
patch, without hairs on anterior corner; mep with no more than 6 hairs posterior to scale patch, 
the hairs not reaching below middle of lower half of mep; scutum with all scales dark; Ist fork cell 
equal in length to its stem; fore and mid-legs with tarsal segment 4, 2 x the length of segment 5, 
tarsal claws equal, simple; abdomen with basal transverse pale band on segments III-V ; with lateral 
pale spots on segments II, VI, and VII. Genitalia: Sidepiece short, 1.5 x as long as wide; its 
scales restricted to basal lateral and ventral areas; 1 leaf-like subapical spine, with 1 bristle basal to 
it; a row of 3 stouter bristles on the dorsal surface; mesal surface membranous; 1 bristle on mesal 
lobe and smaller bristles basal to it. Clasper with 8 hairs on the basal area and 1 hair at distal 
third; distal portion pointed and without hairs. Aedeagus triangular in dorsal aspect; H-shaped 
structure of tenth sternite present. (Description based on holotype, Guadalcanal, X.1943-V.1945, 
J. N. Belkin et al.). 

9. Vertex with all scales dark; apn without scales; ppn without scales; upper stp with pale scale 
patch, without hairs on anterior corner; mep with no more than 10 hairs posterior to scale patch, 
the hairs not reaching below middle of lower half of mep; scutum with all scales dark; 1st fork cell 
1.5 x as long as its stem; fore and mid-legs with tarsal claws equal, simple; abdomen with sub- 
basal transverse pale band on segments III-V, with lateral pale spots on segments II, VI, and VII; 
segment VIII with all scales dark. (Description based on allotype, Guadalcanal, 1944, J. N. Belkin). 

Larva (4th Instar). Head: Antenna: 1/2 as long as head, spiculate; 1-A inserted before middle 
of shaft, 5-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 4-branched, 6-C 3-branched, 
7-C 12-branched. Mentum with 17 teeth on each side. Segment VIII: Comb scales 16 in a single 
row, each rounded and fringed apically; pentad hairs: 1-VIII 6-branched, 2-VIII 2-branched, 3- 
VIII 8-branched, 4-VIII simple, 5-VIII 8-branched. Siphon. 3 x as long as wide; acus present; 
pecten teeth 15, the last reaching beyond middle of siphon; last 3 teeth more widely spaced than 
preceding 2; each tooth with 3 denticules, 1 larger than other 2; 1-S 6-branched, inserted beyond 
last tooth and ventrad of the teeth; trachea broad, more than 0.5 width of siphon. Anal segment: 
Saddle incomplete; 1-X simple, shorter than saddle; 2-X 3-branched; 3-X simple; ventral brush 
with 5 pairs of hairs on grid, with 2 precratal tufts. Gills 1.7 x as long as saddle, lanceolate. 

Pupa. Trumpet. 2 x as long as wide; sculptured; tracheoid indicated at base. Metanotum: 
Hair 10-C 4-branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 1-I well develop- 
ed, with more than 20 branches, dendritic; 2-I simple; 3-I 3-branched; 2-I and 3-I widely separat- 
ed, the distance between them being 4x the distance between 4-I and 5-I; 1-II less than 10-branch- 
ed, not dendritic; 2-II-VII spiniform; 2-III-VII mesad of hair 1; 3-II and 3-III simple, shorter than 
segment III; 5-IV, 5-V, and 5-VI 2-branched, reaching to posterior margin of the following segment; 
9-VIII 3-branched. Paddle: Marginal spicules present; 1-P spiniform. (Descriptions of both 
larva and pupa based on slides associated with allotype in USNM, Guadalcanal, 19.11.1945, J. N. 
Belkin). 

Biology. Larvae were found in their natural habitats in temporary pools near swamp, and 
adults have been collected in the field in Guadalcanal, 1 9 resting on a tree trunk, 1 9^ in flying, 
and a second 9. in a night hand catch (Belkin 1962). 

DisTRIBUTION. SOLOMON IS.: Guadalcanal. 

Remarks. The adults can easily be distinguished from similis (Theobald) and from parasimilis 
King & Hoogstraal by the complete transverse band on abdominal segments II-V. ‘There are 
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5 c? and 46 9. paratypes in USNM, Guadalcanal, 1944, J. N. Belkin, which agree well with the type 
materials. ‘This species was not collected by me. 


14. Aedes (Verrallina) milnensis King & Hoogstraal Fig. 17 21. 

Aedes (Aedes) milnensis King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 122 (holotype 9^ represented 
by slide mount of terminal segments of abdomen, Milne Bay, Papua, New Guinea; USNM). 
c^. Vertex with pale broad scales on nape; apn without scales; ppn with dark narrow scales on 

upper portion; upper stp with pale scale patch; mep with not more than 10 hairs posterior to scale 

patch, the hairs not reaching below middle of lower half of mep; scutum with all scales dark; Ist 
fork cell equal in length to its stem; fore and mid-legs with tarsal segments 4 and 5 of equal length, 
tarsal claws unequal, simple; abdomen with basal lateral spots (2 or 3 translucent pale scales on basal 
lateral portion) on segments II-VII. Genitalia (Fig. 17): Sidepiece very short, as long as wide; 
scales restricted to basal lateral and ventral areas; 1 straight subapical spine, with a bristle basad 

of spine; mesal surface membranous; basal lobe with hairs. Clasper enlarged basally, with 8 

hairs; distal portion curved and without hairs; pointed at tip. Aedeagus triangular in dorsal 

aspect, pointed apically; H-shaped structure of 10th sternite present. 8th tergite with a rod-like 
bristle on each side. 

9. Vertex with pale scales on the nape and on posterior 1/5 to 1/2 of midline; apn without 
scales; ppn with dark narrow scales on the upper portion and hairs on the posterior portion; upper 
stp with pale scale patch; mep with not more than 10 hairs posterior to scale patch, the hairs not reach- 
ing below middle of lower 1/2 of mep; scutum with all scales dark; Ist fork cell 2 x as long as its 
stem; fore and mid-legs with tarsal claws equal, minute toothed; abdomen with basal lateral pale 
spots on segments II-VII; segment VIII with all scales dark. 

Egg, larva, pupa. Unknown. 

Biology. Females were captured while biting man along a creek during the day, 16-17.IV. 
1965, in a sago swamp in virgin forest in a partially forested area at Lae at an elevation of 5 to 10 m. 
Males and females were also taken in light and Malaise traps in the same area, 16—30.IV.1965. 

DisrRIBUTION. NE NG: Lae SE NG: Milne Bay. 

Remarks. ‘This species was represented only by 2 slide mounts of the male genitalia (Milne 
Bay, Papua) in USNM. ‘The male genitalia of the specimens from Lae, NG, are the same as the 
type. 

15. Aedes (Verrallina) multifolium King & Hoogstraal Fig: 10, 22, 91, 92. 

Aedes (Aedes) multifolium King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 122 (holotype œ, Hol- 
landia, NW NG; USNM). 
c^. Vertex with few (2 or 3) broad pale scales on nape; apn without scales; ppn with narrow 

dark scales mixed with hairs on upper and posterior portion; upper stp with translucent appressed 

scales; mep with dark hairs in a stripe posterior to scale patch, the hairs reaching to lower border 
of mep; scutum with all scales dark; Ist fork cell 1.7 x as long as its stem; fore and mid-legs with 
tarsal segments 4 and 5 of equal length, tarsal claws unequal, simple; abdomen with median pale 
spot on segment II and basal transverse pale band on segments III-VII; segment VIII with all 
scales dark. Genitalia (Fig. 18): Sidepiece long, 2 x as long as wide; scales restricted to basal 
lateral and ventral areas; 5 leaf-like subapical spine; mesal surface membranous; mesal lobe with 

a group of 7 hairs. Clasper enlarged basally, with 6 hairs on mesal area; distal portion curved and 

without hair. Aedeagus triangular in dorsal aspect; pointed apically; H-shaped structure of 10th 

sternite present. 


9. Vertex with broad pale scales on nape and on posterior 1/5 of midline; apn without scales; 
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Fig. 31. Aedes (Verrallina) multifolium King & Hoogstraal, 4th instar larva: a, head; b, mentum; c, 
comb scale; d, pecten tooth; e, terminal segments. (Abbreviations as in fig. 11.) 
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Fig. 32. Aedes (Verrallina) multifolium King & Hoogstraal, pupa: a, metanotum and abdomen; b, 
cephalothorax; c, trumpet; d, paddle. (Abbreviations as in fig. 12.) 
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ppn with narrow dark scales; upper stp with darkish scale patch; mep with dark hairs in a stripe 
posterior to scale patch, the hairs reaching to lower border of mep; scutum with all scales dark; 
lst fork cell 1.8 x as long as its stem; fore and mid-legs with tarsal claws equal, simple; abdomen 
with subbasal lateral pale spots on segments II-VII; segment VIII with all scales dark. 

Larva (4th Instar) (Fig. 31). Head. Antenna: 1/2 as long as head, spiculate; 1-A inserted 
before middle of shaft, 4-branched. Inner mouth brush not pectinate at tip. Hairs: 5-C 2-branch- 
ed, 6-C 2-branched, 7-C 7-branched. Mentum with 17 teeth on each side. Segment VIII: Comb 
scales 17 in a single row, each rounded and fringed apically; pentad hairs: 1-VIII 5-branched, 2- 
VIII 2-branched, 3-VIII 6-branched, 4-VIII simple, 5-VIII 7-branched. Siphon. 2.5 X as 
long as wide; acus present; pecten teeth 13, the last extending to 0.65 of siphon; last 2 teeth more 
widely spaced than preceding 2; each tooth with 1 denticule; 1-S 2-branched, inserted beyond 
last tooth and in line with the teeth; trachea broad, more than 0.5 width of siphon. Anal segment: 
Saddle incomplete; 1-X simple, shorter than saddle; 2-X 3-branched; 3-X simple; ventral brush 
with 5 pairs of hairs on grid, with 2 precratal tufts. Gills 1.5 x as long as saddle, lanceolate. 

Pupa. (Fig. 32). Trumpet. 2.9 x as long as wide; sculptured; tracheoid indicated at base. 
Metanotum: Hair 10-C 4-branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 
l-I well developed, with more than 20 branches, dendritic; 2-I simple; 3-I 6-branched; 2-I and 3-I 
widely separated, distance between them 3 x distance between 4-I and 5-I; 1-II less than 10- 
branched, not dendritic; 2-II-VII spiniform; 2-III-VII mesad of hair 1; 3-II and 3-III simple, 
as long as segment III; 5-IV, 5-V, and 5-VI simple, reaching beyond posterior margin of the fol- 
lowing segment; 9-VIII simple. Paddle: Marginal spicules present; 1-P spiniform. 

Biology. Larvae were found infected by the Coelomomyces fungus, and were sometimes also 
found with stalked and ciliated protozoa. "Water mites were found in the breeding sites. 

Larvae of 4th instar pupated within 24 hours after being brought from the field ; the pupal stage 
lasted one day. The larvae were collected from two temporary ground pools, one was about 1 m 
in diameter formed by buttresses of a tree in a flooded area of virgin forest 3 km S of Vanapa R., 
Brown River Road, 18-20.V.1965, elevation 200 m. It contained fresh, reddish water, with mud 
and decaying vegetation at the bottom., and was situated in partially shaded area surrounded by 
scant vegetation. The other pool (about 2.5 m diameter) contained fresh clear water, and was 
surrounded by abundant vegetation, with other habitat data as above, in a swamp of virgin forest 
at Mowkass Village, Dobodura, 4.V.1965, elevation 20 m. Adults were collected from Malaise 
traps near the first breeding site on 18-22.V.1965. Females were captured while biting man in 
sago swamp in a partially forested area in Lae. Adults have been taken by light traps (King & 
Hoogstraal 1948). 

DisTRIBUTION. SE NG: Vanapa R., Port Moresby; Mowkass Village, Dobodura. NE NG: 
Lae. NW NG: Hollandia (Kotabaru). 

Remarks. Adults with correlated larval and pupal skins were obtained from larvae collected. 
The specimens agree well with the type. This species is distinct from quadrifolium Brug and is dis- 
cussed under quadrifolium. 


16. Aedes (Verrallina) neomacrodixoa King & Hoogstraal Fig. 33, 35, 36, 45. 
Aedes (Aedes) neomacrodixoa King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 124 (holotype 9, 
Hollandia, NW NG; USNM). 
c^. Vertex with all scales dark and broad, except for patch of pale narrow scales on nape; 
apn without scales; ppn with dark narrow scales on upper and posterior portion; upper stp with 
brownish scale patch, and a hair patch on anterior corner; mep with pale hairs below scale patch, 
the hairs reaching to lower border of mep; scutum with all scales dark; Ist fork cell equal in length 
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Fig. 33-34. 33, Aedes (Verrallina) neomacrodixoa King & Hoogstraal, j^: a, male genitalia; b, Y- 
shaped median extension of ninth tergite. 34, Type B g^: genitalia. 


to its stem; fore and mid-legs with tarsal segments 4 and 5 of equal length, tarsal claws unequal, the 
larger one toothed; abdomen with lateral oblique pale spots on segments II-VIII. Genitalia (Fig. 
33): Sidepiece long, 2 x as long as wide; its scales restricted to basal lateral area; with an apical 
membranous arm, rounded at tip and bare; with a subapical ventral lobe outwardly bearing 2 
bristles on the apical and 7 to 8 smaller scattered bristles; with a subapical ventral lobe bearing 
bristles inwardly; 6 bristles on basal inner margin of dorsal surface; an elongate tapered rod 
present on basal inner margin and a bristle basad of the rod. Clasper not enlarged basally, recurved 
at tip; without hair. Aedeagus longer and more slender than in other species; the structure around 
the aedeagus present though not so clearly H-shaped as in other species. 9th tergite with Y-shaped 


median extension; 3 branches on each arm, each branch tapered at tip and covered with hairs on 
basal and ventral surface. 


Q. Vertex with a median strip of pale narrow scales on posterior half of midline; apn without 
scales; ppn with dark narrow scales on upper portion; upper stp with brownish scale patch, and a 
hair patch on anterior corner; mep with pale hairs below scale patch, the hairs reaching to lower 
border of mep; scutum with pale scales on anterior and lateral prescutal areas, on supraalar and scu- 
tellar areas; lst fork cell equal in length to its stem; fore and mid-legs with tarsal claws equal, tooth- 
ed; abdomen with basal lateral pale spots on segment II, and oblique lateral pale stripes on seg- 
ments III-VI extending toward dorsum on posterior segments. 

Larva (4th Instar) (Fig. 35). Head. Antenna: more than 1/2 as long as head, spiculate; 1-A 
inserted before middle of shaft, 4-branched. Inner mouth brush not pectinate at tip. Hairs: 
5-C 3-branched, 6-C single, 7-C 9-branched. Mentum with 21 teeth on each side. Segment VIII: 
Comb scales 12 in single row, each with distinct terminal spine and fine lateral fringe; pentad 
hairs: 1-VIII 5-branched, 2-VIII 2-branched, 3-VIII 9-branched, 4-VIII 2-branched, 5-VIII 
8-branched. Siphon: 2 x as long as wide; acus present; pecten teeth 15, the last reaching to 
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Fig. 35. Aedes (Verrallina) neomacrodixoa King & Hoogstraal, 4th instar larva: a, head; b, mentum; 
c, comb scale; d, pecten tooth; e, terminal segments. (Abbreviations as in fig. 11.) 


0.68 of siphon; last 2 teeth more widely spaced than preceding 2; each tooth with 3 denticules; 
1-S 4-branched, inserted beyond last tooth and in line with the teeth; trachea broad, more than 0.5 
width of siphon. Anal segment. Saddle incomplete; 1-X simple, shorter than saddle; 2-X 8- 
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Fig. 36. Aedes (Verrallina) neomacrodixoa King & Hoogstraal, pupa: a, metanotum and abdomen; 
b, cephalothorax; c, trumpet; d, paddle. (Abbreviations as in fig. 12.) 
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branched; 3-X simple; ventral brush with 7 pairs of hairs on grid, with 2 precratal tufts. Gills 
2.3 x as long as saddle, lanceolate. 

Pupa (Fig. 36). Trumpet: 2.7 x as long as wide; sculptured; tracheoid indicated at base. 
Metanotum: Hair 10-C 6-branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 
1-I well developed, with more than 20 branches, dendritic; 2al simple; 3-I 4-branched; 2-I and 3-I 
widely separated, the distance between them being 6 x the distance between 4-I and 5-I; 1-II with 
less than 10 branches, not dendritic; 2-II-VII spiniform; 2-III-VII mesad of hair 1; 3-II and 
3-III simple, shorter than segment III; 5-IV, 5-V, and 5-VI 2-branched, reaching to posterior 
margin of the following segment; 9-VIII simple. Paddle: Marginal spicules present; 1-P spiniform. 

Biology. A 4th instar pupated within 24 hours after being brought from the field. The pupal 
stage lasted 1 day. One larva and two pupae were collected in a small ground pool (about 1 m 
diameter) formed by buttresses of a tree in a flooded area of virgin forest 3km S of Vanapa R., 
Brown River Road, Port Moresby, 18—20.V.1965, at an elevation of 200 m. The temporary ground 
pool contained fresh, reddish water, with mud and decaying vegetation at the bottom, and was 
situated in partially shaded area surrounded by scanty vegetation. Water mites were found in 
the water. Males and females were collected by Malaise traps near the breeding site on 18-26. 
V.1965. Adults have also been taken by light traps (King & Hoogstraal 1947). 

DisTRIBUTION. SE NG: Vanapa R., Port Moresby. NE NG: Finschhafen; Maprik. NW 
NG: Hollandia (Kotabaru). MOLUCCAS: Ceram: Wahaai; Warasiwa; Noekoehai; Lisabata. 
Ambon: Waai. INDOMALAY.: Celebes: Kalawara. 

Remarks. Adults with correlated larval and pupal skins were obtained from larva and pupae 
collected. ‘The specimens agree well with the type. 

This species is very similar to macrodixoa Dyar & Shannon from which it can easily be dis- 
tinguished by the presence of the pale narrow scales on the vertex and by a Y-shaped median exten- 
sion of the ninth tergite, each arm of the Y with two branches which taper to a point and are hairy 
at their bases and on the lower sides. ‘The male genitalia appear to be quite similar to the Philip- 
pine species. ‘The peculiar structure of tenth sternite around aedeagus is present, though not so well 
developed. Having each comb scale with a distinct terminal spine and a fine lateral fringe dis- 
tinguishes the larva from the remaining species. 

A male specimen from upper Digoel River, SW New Guinea was misidentified by Brug (1932) 
as macrodixoa Dyar & Shannon. It is neomacrodixoa King & Hoogstraal. The species macrodixoa 
does not occur in New Guinea, at least I have seen no material resembling this species from New 
Guinea. 

17. Aedes (Verrallina) obsoletus Huang, new species Fig. 37, 41. 

Holotype > (BISHOP 7555; BBM-NG 2261) with associated genitalia slide (YMH-'65-39), 
and fore leg slide (c 2261), 3 km S. Vanapa River, Brown River Road, SE New Guinea, from 
Malaise trap, 17-26.V.1965, Y. M. Huang & W. A. Steffan. Paratypes: 39^, 29 as follows: 1y 
(BBM-NG 2261) with associated genitalia slide (YMH-'65—7) and legs slide (> 2261), 2, (BBM- 
NG 2270) with associated genitalia slides (YMH-'65-43), (YMH-'65-44), 29. (BBM-NG 2279) 
with associated fore leg slide ( 9. 2279), all with same data as holotype. Deposited in BBM, BMNH, 
and USNM. 

c^. Vertex with all scales; apn without scale; ppn with narrow dark scales; upper stp with darkish 
scale patch; mep with hairs posterior to scale patch, the hairs reaching below middle of lower half 
of mep; scutum with all scales dark; Ist fork cell 1.2 x as long as its stem; fore and mid-legs with 
tarsal segments 4 and 5 of equal length; claw of fore leg single, toothed; claws of mid-leg equal, 
simple; abdomen with all scales dark. Genitalia (Fig. 37): Sidepiece very short, as long as wide, 
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Fig. 37-40. Genitalia, j^: 37, Aedes (Verrallina) obsoletus n. sp.; 38, Aedes (Verrallina) vanapus n. sp.; 
39, Aedes (Verrallina) variabilis n. sp.; 40, Aedes (Verrallina) killertonis n. sp. 


its scales restricted to basal lateral and ventral areas; 2 stout subapical spines, the distal one smaller 
than the basal one; 1 bristle basad of the spines; mesal surface membranous; mesal lobe with a 
group of 3 hairs; basal lobe with 7 hairs. Clasper not enlarged basally, with 3 hairs on mesal area 
and 2 hairs on lateral area; distal portion curved and without hair. Aedeagus longer than usual, 
reaching at 2/3 of sidepiece; lateral plates separated apically; H-shaped structure of 10th sternite 
present. 

9. Vertex with all scales dark; apn without scales; ppn without scales; upper stp with pale trans- 
lucent scales; mep with not more than 10 hairs posterior to scale patch, the hairs not reaching below 
middle of lower half of mep; scutum with all scales dark; Ist fork cell 2 x as long as its stem; fore 
and mid-legs with tarsal segments 4 and 5 of equal length, claws equal, simple; abdomen with all 
scales dark. 

Egg, larva, pupa. Unknown. 

Biology. ‘The natural habitat is unknown. Males and females were collected from Malaise 
traps, 20-26.V.1965, in a virgin forest 3 km S of Vanapa R., Brown River Road, at an elevation 
of 200 m. 

DIsTRIBUTION. SENG: Vanapa R., Port Moresby. 

Remarks. The male genitalia of this species (having the sidepiece with two stout subapical spines, 
the distal one smaller than the basal one; with hairs on the mesal and basal lobe) are different from 
all other species that have been described in this subgenus. 
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Fig. 41-44. Claws, g^: 41, Aedes (Verrallina) obsoletus n. sp.; 42, Aedes (Verrallina) vanapus n. sp.; 
43, Aedes (Verrallina) variabilis n. sp.; 44, Aedes (Verrallina) killertonis n. sp. a, fore leg; b, mid leg. 


18. Aedes (Verrallina) panayensis Ludlow 
Aedes panayensis Ludlow, 1914, Psyche 21: 159 (48 cotypes from Iloilo, Panay, P. I.) 
Aedes (Aedes) panayensis:  Laffoon, 1946, J. Wash. Acad. Sci. 36: 242. (o lectotype designated) 

(USNM).—King & Hoogstraal, 1947, ibid. 37: 119. 

c^. Vertex with pale broad scales on posterior half of midline; apn with pale broad scales; 
ppn with pale narrow scales on the upper 1/3; upper stp with pale scale patch, pale scales reaching 
to anterior corner; mep with many hairs posterior to scale patch, the hairs reaching below middle of 
lower half of mep; with pale narrow scales on anterior and lateral prescutal, supraalar, prescutellar 
space and scutellum areas; Ist fork cell 1.2 x as long as its stem; fore and mid-legs with tarsal 
segments 4 and 5 of equal length, tarsal claws equal, toothed; abdomen with lateral pale spots on 
segments II-VII; segment VIII with all scales dark. Genitalia: Sidepiece 2 x as long as wide; 
its scales restricted to basal lateral and ventral areas; with row of 3 stout bristles on inner margin 
of dorsum; flat apical extension directed mesad, with minute teeth on outer apical margin; mesal 
surface membranous; mesal lobe with a group of 10 bristles; an elongate pointed arm from inner side 
of base. Clasper with basal portion elongate, bearing 1 stouter hair and 5 smaller hairs on the 
apical part of basal portion; distal portion curved and without hairs; pointed at tip. Aedeagus 
triangular in dorsal aspect; H-shaped structure of 10th sternite around aedeagus present, but not 
as distinct as in other species. 


48 Pac. Ins. Mon. 17 


9. Vertex with pale broad scales on posterior 1/2 to 2/3 of midline; apn with pale broad scales; 
ppn with pale narrow scales on upper 1/3; upper stp with pale scale patch, pale scales reaching to 
anterior corner; mep with many hairs posterior to scale patch, the hairs reaching below middle of 
lower half of mep; with pale narrow scales on anterior and lateral prescutal, supraalar, prescutellar 
space and scutellum areas; Ist fork cell 1.5 x as long as its stem; fore and mid-legs with tarsal claws 
equal, both toothed; abdomen with lateral pale spots on segments II-VII; segment VIII with all 
scales dark. 

Egg, larva, pupa. Unknown. 

Biology. Outside the Papuan subregion, larvae have been found in slightly brackish water in 
a beached canoe and in a shaded, leafy, slightly brackish puddle in a nipa palm swamp at the extreme 
upper limit of the tidal zone. Adults were taken while biting man in mangrove swamp during the 
day and while resting in a crab hole in a mangrove swamp (Laffoon 1946). Females have been 
captured while biting in virgin forest in Ceram (Brug & DeRook). 

DistriBuTION. NW NG: Schouten Is. MOLUCCAS: Morotai: Point Gila. Ceram: Piroe; 
Wailoeloe. Ambon. INDOMALAY.: Celebes: Saleyer. 


Remarks. ‘This species was not collected by me. Males and females examined from the Papuan 
subregion agree well with the type. The species can easily be distinguished from the other species 
by the presence, in both sexes, of pale scales on the anterior corner of stp. 

This is the only Philippine species which is definitely known from the Papuan subregion. The 
male genitalia of specimens from both areas show a somewhat similar bridge and a peculiar structure 
around the aedeagus. A specimen from the Philippine Is. shows a bridge of the dorsal arms of the 
tenth sternite (H-shaped structure) with a short rounded posterior projection on each side. 


19. Aedes (Verrallina) parasimilis King & Hoogstraal Fig. 28. 
Aedes (Aedes) parasimilis King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 125 (holotype 9, Hol- 
landia, NW NG; USNM). 

9. Vertex with all scales dark; apn without scales; ppn without scales; upper stp with pale scale 
patch, without hairs on anterior corner; mep with not more than 8 hairs posterior to scale patch, the 
hairs not reaching below middle of lower half of mep ; scutum with all scales dark; Ist fork cell 1.3 x 
as long as its stem; fore and mid-legs with tarsal claws equal, simple; abdomen with lateral pale spots 
on segments II-VII; segment VIII with all scales dark. (Description based on holotype in USNM). 

Egg (Fig. 28). (From laboratory, eggs were laid by a 9 apparently belonging to parasimilis 
which has all scales dark on the vertex). Dark; elongate, 5.1-5.3 x as long as wide; 1.04 mm x 
0.20 mm. 

Larva (4th Instar). Head: Antenna: less than 1/2 as long as head, spiculate; 1-A inserted at 
middle of shaft, 4-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 3-branched, 6-C 
3-branched, 7-C 10-branched. Mentum with 18 teeth on each side. Segment VIII: Comb scale 
13 in single row, each rounded and fringed apically; pentad hairs: 1-VIII 7-branched, 2-VIII 
2-branched, 3-VIII 9-branched, 4-VIII simple, 5-VIII 9-branched. Siphon: 2 x as long as 
wide; acus present; pecten teeth 12, the last reaching to 0.75 of siphon; last 3 teeth more widely spaced 
than preceding 2; each tooth with 3 denticules, 1 larger than the other 2; 1-S 4-branched, inserted 
between last 1 and 2 teeth and ventrad of the teeth; trachea broad, more than 0.5 width of siphon. 
Anal segment: Saddle incomplete; 1-X (lost); 2-X 3-branched; 3-X simple; ventral brush with 5 
pairs of hairs on grid, with 2 precratal tufts. Gills 1.5 x as long as saddle, lanceolate. 

Pupa. Trumpet: 2.5 x as long as wide; sculptured; tracheoid indicated at base. Metanotum: 
Hair 10-C branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 1-I well develop- 
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ed, with more than 20 branches, dendritic; 2-I simple; 3-I 3-branched; 2-I and 3-1 widely separated, 
the distance between them being 4 x distance between 4-I and 5-1; 1-II 10-branched; 2-II-VII 
spiniform ; 2-IV-VII mesad of hair 1; 3-II and 3-III simple, as long as segment III; 5-IV, 5-V, and 
5-VI simple, reaching beyond posterior margin of following segment and reaching at 1/2 of next 
segment; 9-VIII 3-branched. Paddle: Marginal spicules present; 1-P spiniform. (Descriptions 
of both larva and pupa based on slides associated with holotype in USNM, Hollandia, NW NG, 
27.1.1945, King & Hoogstraal). 

c^. Unknown. 

Biology. Fungi were found, usually attatched on the gills of the larvae. Larvae of 4th instar 
pupated within 24 hours after being brought from the field. ‘The pupal stage lasted 1 to 2 days. 
The larvae were collected in a ground pool about 1.5 m in diameter and in a small ground pool 
(about 1 m diameter) formed by buttresses of a tree in a flooded area of virgin forest 3 km S of 
Vanapa R., Brown River Road, 18.V.1965, at an elevation of 200 m. The temporary ground pool 
contained fresh, reddish water, with mud and decaying vegetation at the bottom. Females were 
captured while biting man near the breeding site on 18-24.V.1965 and by a Malaise trap on 18-26. 
V.1965. One larva was collected in a temporary ground pool (about 1-1. 5 m diameter) in a partial- 
ly forested area at Mowkass Village, Dobodura, 4.V.1965, at an elevation of 10m. The pool 
contained fresh, clear water, with mud and decaying vegetation on the bottom, and was situated in 
partially shaded area surrounded by abundant vegetation. Water mites were found in the water. 
Larvae were collected from a crayfish hole in a rain forest, elevation 75 m (King & Hoogstraal 1947). 
Females were captured while biting man during the day, in a partially forested area at Dobodura, 
at Cape Killerton, Epa creek, 1-6.V.1965; in a sago swamp of a virgin forest at Lae, 16—30.111.1965; 
in a forest swamp at Brown R., 30.111.1965; and by Malaise and light traps at Lae, 17-28.IV.1965. 

The results of rearing of progenies from captured females are as follows: BBM-NG 457: 
200 9. 9 were captured as they were biting man in the afternoon of 17.1V.1965, in a sago swamp, 
at Lae. After 4 days, 1 9. laid 2 eggs. —BBM-NG 2108: 200 9 9 were similarly captured in the 
evening of 21.1V.1965, in a sago swamp, at Lae. After 4 days, 1 9 laid 18 eggs. —BBM-NG 2321: 
43 9. 9 were captured as they came to man during the day of 22.V.1965, in a flooded area of virgin 
forest, Vanapa River, near Port Moresby. After 4 days 1 9 laid 1 egg.—BBM-NG 2148: 300 
9 9 were captured biting on man in day time 6.V.1965, in a forest swamp at Cape Killerton. 
After 5 days, 1 2 laid 51 eggs singly on the strip of filter paper. ‘The rearing of larvae of this species 
was not successful. 

DisTRiBuTION. SE NG: Port Glasgow; Kerema; Milne Bay; Port Moresby: Vanapa R., 
Brown R. Popondetta: Mowkass Village, Dobodura, Epa Creek, Cape Killerton, Embi Lakes. 
NE NG: Lae; Maprik NE NG: Hollandia. MOLUCCAS: Ceram: Wahaai; Warasiwa; 
Oewin; Wailoeloe; Hoelong; Lisiela; Lisabata: Seleman; Neokoehai. Ambon: Waai. 

Remarks. ‘The type of this species is a female. There are two kinds of males (types A and B) 
in the collection of USNM. Both have indistinguishable genitalic characters or only a slight varia- 
tion, but have distinct types of tarsal characters. ‘Type A has the fore and mid-legs with tarsal 
segments 4 and 5 of equal length and the claws unequal, simple. ‘Type B has the fore and mid-legs 
with tarsal segment 4 twice as long as segment 5 and the tarsal claws are equal and simple. 

Adults with correlated larval and pupal skins were obtained from larvae and pupae collected. 
The specimens agree well with the type. Unfortunately, no type A male was collected, and no ad- 
ditional specimens were found in the materials examined. At present, it is impossible to determine 
whether the type A male is parasimilis King & Hoogstraal. King & Hoogstraal (1947) assigned 
type B male to parasimilis; however, the association is not positive. More discussion is presented 
under similis (Theobald). 
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20. Aedes (Verrallina) quadrifolium Brug Fig. 47, 49, 50. 
Aedes (Aedes) quadrifolium Brug, 1934, Bull. Ent. Res. 25: 512 (holotype œ, Torpedoboot R., NW 

NG; BMNH).—King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 119. 

c^. Vertex with all scales dark; apn without scales; ppn with narrow dark scales; upper stp 
with translucent appressed scales; mep with hairs posterior to scale patch, the hairs reaching to lower 
border of mep ; scutum with all scales dark; 1st fork cell 1.7 x as long as its stem; fore and mid-legs 
with tarsal segments 4 and 5 of equal length; claw of fore leg single and toothed; claws of mid-leg 
equal, simple; abdomen with basal lateral pale spots on segments II-VII; segment VIII with all 
scales dark. Genitalia (Fig. 50): Sidepiece short, 1.5 x as long as wide; its scales restricted to basal 
lateral and ventral areas; with 4 leaf-like subapical spines, the apex of spine wider than its base; 
mesal surface membranous; mesal lobe with 2 bristles; basal lobe with hairs. Clasper not enlarged 
basally, with 5 hairs on mesal area; distal portion curved and without hair. Aedeagus triangular 
in dorsal aspect; pointed apically; H-shaped structure of 10th sternite present. 

©. Vertex with all scales dark; apn without scales; ppn with narrow dark scales on upper and 
posterior portion; upper s/p with translucent appressed scales; mep with hairs posterior to scale 
patch, the hairs reaching to lower border of mep; scutum with all scales dark; Ist fork cell 2 x as 
long as its stem; fore and mid-legs with tarsal claws equal, simple; abdomen with lateral oblique 
pale spots on segments II-VII; segment VIII with all scales dark. 
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Fig. 45-48. Claws, g^: 45, Aedes (Verrallina) neomacrodixoa King & Hoogstraal; 46, Type B q^: 41, 
Aedes (Verrallina) quadrifolium Brug; 48, Aedes (Verrallina) trispinatus King & Hoogstraal. a, fore leg; b, 
mid leg. 
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Fig. 49. Aedes (Verrallina) quadrifolium Brug, pupa: a, metanotum and abdomen; b, cephalothorax; 
c, trumpet; d, paddle. (Abbreviations as in fig. 12.) 
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Pupa (Fig. 49). Trumpet. 2.6 x as long as wide; sculptured; tracheoid indicated at base. 
Metanotum: Hair 10-C 6-branched, mesad and caudad of 11-C; 11-C 2-branched. Abdomen. 
Hair 1-I well developed, with more than 20 branches, dendritic; 2-I simple; 3-I 2-branched; 2-I 
and 3-I widely separated, the distance between them being 4 x distance between 4-I and 5-I; 
]-II more than 10-branched, dendritic; 2-II-VII spiniform; 2-III-VII mesad of hair 1; 3-II and 
3-III simple, shorter than segment III; 5-IV, 5-V, and 5-VI 2-branched, not reaching to posterior 
margin of following segment; 9-VIII 6-branched. Paddle: Marginal spicules present; 1-P 
spiniform. 

Egg, larva. Unknown. 

Biology. Adults emerged within 24 hours after pupae were brought from the field. The 
pupae were collected in the edge of a large flooded area, in an isolated ground pool (about 2 m 
diameter) in a flooded area of virgin forest 3 km S of Vanapa R., Brown River Road, Port Moresby, 
20-24. V.1965, at an elevation of 200 m. The temporary ground pool was in partially shaded area 
surrounded by scant vegetation, and contained fresh clear water, with mud and decaying vegetation 
at the bottom. Water mites were found in the water. One male was collected resting on vegeta- 
tion, 3-5 cm above the water surface of the breeding site, 22.V.1965. Adults were collected by a 
Malaise trap 22-26.V.1965. 

DisrRiBUTION. SE NG: Vanapa R., Port Moresby. NW NG:  Torpedoboot R. 

Remarks. Pupae and adults of both sexes were collected; both male and female adults agree 
well with the type. The external characters of this species are very similar to multifolium King & 
Hoogstraal, but can easily be distinguished from multifolium in having all scales dark on the head 
(both sexes), and a single claw on the male fore leg. 


21. Aedes (Verrallina) quadrispinatus King & Hoogstraal Fig. 51. 
Aedes (Aedes) quadrispinatus King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 126 (holotype g^, 

Toem, NG; USNM). 

c^. Vertex with pale scales on nape; apn without scales; ppn with dark narrow scales on upper 
portion and with hairs on posterior portion; upper stp with translucent scale patch, with hairs on 
anterior corner; mep with many hairs posterior to scale patch, the hairs reaching below middle of 
lower half of mep ; scutum with all scales dark; Ist fork cell equal in length to its stem; fore and mid- 
legs with tarsal segments 4 and 5 of equal length, tarsal claws unequal, simple; abdomen with median 
pale spot on segment II, basal transverse pale band on segments III-V, and lateral pale spots on 
segments VI and VII. Genitalia (Fig. 51): Sidepiece short, 1.5 x as long as wide; 4 pointed leaf- 
like subapical spines; 3 or 4 stout bristles in a row on dorsal surface; mesal surface membranous; 
mesal lobe with 2 bristles; basal lobe with bristle and hairs. Clasper enlarged basally, ovoid in shape 
from dorsal aspect, with 7 or 8 hairs; slender distally and without hair, hooked at tip. Aedeagus 
triangular in dorsal aspect; pointed apically; H-shaped structure of 10th sternite present. (Descrip- 
tion based on holotype, NG APO 565, 1.VIII. 1944, E. S. Ross NO. 27). 

9. Vertex with pale broad scales on posterior 1/3 of midline, forming triangular pale scale 
patch; apn without scales; ppn with dark narrow scales on upper portion and with hairs on posterior 
portion; upper stp with translucent scale patch, with hairs on anterior corner; mep with many hairs 
posterior to scale patch, the hairs reaching below middle of lower half of mep ; scutum with all scales 
dark; Ist fork cell 1.8 x as long as its stem; fore and mid-legs with tarsal claws equal, minute 
toothed; abdomen with lateral pale spots on segments II-VII; segment VIII with all scales dark. 
(Description based on paratype). 

Larva (4th Instar). Same as variabilis n. sp., except anal segment with 2-X 6-branched. 

Pupa. Same as variabilis n. sp. 
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Fig. 50-53. Genitalia, 5^: 50, Aedes (Verrallina) quadrifolium Brug; 51, Aedes (Verrallina) quadris- 
pinatus King & Hoogstraal; 52, Aedes (Verrallina) sentanius King & Hoogstraal; 53, Aedes (Verrallina) 
trispinatus King & Hoogstraal. 


Egg. Unknown. 

Biology. Larvae were found infected by the Coelomomyces fungus. ‘The 4th instar larvae pupat- 
ed within 24 hours after being brought from the field; the pupal period lasted one day. The larvae 
were collected in a ground pool (about 2.5 m diameter) in a swamp of a virgin forest at Mowkass 
Village, Dobodura, 4.V.1965, at an elevation of 20m. The temporary ground pool contained 
fresh, clear water, with mud and decaying vegetation at the bottom, and was situated in partially 
shaded area surrounded by abundant vegetation. Water mites were found in the water. Both 
larvae and pupae were collected in pools with dead leaves in a primary forest, Dobodura, 4.V.1965; 
larvae were taken from a small, heavily shaded pool with dead leaves, at the edge of a forest at 
Shanahan’s place, Popondetta, 5.V.1965 by P. F. Mattingly. 

DisTRIBUTION. SE NG: Mowkass Village, Dobodura; Milne Bay; Watutu Point, Good- 
enough I. 

Remarks. Adults with correlated larval and pupal skins were obtained from larvae and pupae 
collected in Dobodura, Popondetta area. ‘The specimens agree well with the type. Two specimens 
from Goodenough I. in the collection of USNM named as quadrispinatus are different from the type 
in having vertex with pale broad scales on posterior 2/3 of the midline (both sexes); abdomen with 
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complete transverse pale band on segments III-VI (in o). The male genitalia differ from the 
type by having sidepiece with 3 leaf-like subapical spines instead of with 4 pointed leaf-like sub- 
apical spines. They are more similar to variabilis n. sp., than quadrispinatus; therefore, I include 


them in the concept of variabilis n. sp. 


22. Aedes (Verrallina) reesi King & Hoogstraal 
Aedes (Aedes) reesi King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 127 (holotype œ, Vivigani, 

Goodenough I. SE NG; USNM). 

c^. Vertex with all scales dark; apn without scales; ppn without scales; upper stp with trans- 
lucent indistinct scale patch; mep with not more than 10 hairs posterior to scale patch, the hairs 
not reaching below middle of lower half of mep; scutum with all scales dark; Ist fork cell 1.5 x 
as long as its stem; with 2 rows of linear scales on each vein (R,, R3) of the Ist fork cell; fore and mid- 
legs with tarsal segments 4 and 5 of equal length, tarsal claws unequal, simple; abdomen with basal 
transverse pale band on segments III-VII and all scales dark on segment II. Genitalia: Sidepiece 
very short, as long as wide, its scales restricted to basal lateral and ventral areas; 1 bristle-like sub- 
apical spine; mesal surface membranous; mesal lobe with 15 bristles; basal lobe with 10 hairs. 
Clasper enlarged basally, with 5 hairs on the base; pointed at tip. Aedeagus triangular in dorsal 
aspect; pointed apically; H-shaped structure of 10th sternite present. (Description based on holo- 
type, Vivigani, Goodenough I., SE NG, 8.VII.1943, B. E. Rees). 

9. Vertex with all scales dark; apn without scales; ppn with dark narrow scales on upper 
portion; upper stp with translucent indistinct scale patch; mep with not more than 10 hairs posterior 
to scale patch, the hairs not reaching below middle of lower half of mep; scutum with all scales 
dark; Ist fork cell 2 x as long as its stem, with 2 rows of linear scales on each vein (R,, R) of the Ist 
fork cell; fore and mid-legs with tarsal claws equal, minutely toothed; abdomen with lateral pale 
spots on segments II-VII; segment VIII with all scales dark. (Description based on paratype, 
Vivigani, Goodenough I., SE NG, 8.VII.1943, B. E. Rees). 

Egg, larva, pupa. Unknown. 

Biology. The breeding habitat is unknown. Female adults were collected from light and 
Malaise traps in Lae area. 

DISTRIBUTION. SE NG: Vivigani, Goodenough SW NG: Merauke. NE NG: Lae. 

Remarks. In the field, only female adults were collected from light and Malaise traps. The 
specimens agree well with the type. 

A male specimen from Merauke, SW New Guinea, in British Museum, which agree well with 
the type, was previously misidentified as incertus Edwards. ‘The male genitalia of this species, with 
only one bristle-like subapical spine on the sidepiece and mesal lobe with 15 bristles, can easily be 
distinguished from those of the other males in this subgenus. 


23. Aedes (Verrallina) sentanius King & Hoogstraal Fig. 52. 
Aedes (Aedes) sentanius King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 128 (holotype œ^, Hollandia, 
NW NG; USNM). 
c^. Vertex with all scales dark; apn without scales; ppn with dark narrow scales on upper 
portion; upper stp with translucent darkish scale patch, without hairs on anterior corner; mep with 
not more than 10 hairs posterior to scale patch, the hairs not reaching below middle of lower half 
of mep; scutum with all scales dark; Ist fork cell 1.5 x as long as its stem; fore and mid-legs with 
tarsal segments 4 and 5 of equal length, tarsal claws unequal, simple; abdomen with lateral pale 
spots on segments II-VII. Genitalia (Fig. 52): Sidepiece short, 1.5 x as long as wide; its scales 
restricted to basal lateral and ventral areas; with 1 leaf-like subapical spine, with 1 bristle basad of 
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it; mesal surface membranous; mesal lobe with 2 or 3 bristles; basal lobe with 15 hairs. Clasper 
enlarged basally, with 8 hairs on inner side of basal portion; tapered distally and without hairs. 


Aedeagus triangular in dorsal aspect; pointed apically; H-shaped structure of 10th sternite present. 
(Description based on holotype, 19 MGL, Hollandia, NG, 5.1V.1945, King & Hoogstraal). 


9. Vertex with all scales dark; apn without scales; ppn with dark narrow scales on upper 
portion; upper stp with translucent darkish scale patch, without hairs on anterior corner; mep with 
not more than 10 hairs posterior to scale patch, the hairs not reaching below middle of lower half 
of mep; yellowish scales on anterior prescutal, supraalar, prescutellar space and scutellum areas; 
Ist fork cell 2 x as long as its stem; fore and mid-legs with tarsal claws equal, minutely toothed; 


abdomen with lateral pale spots on segments II-VII; segment VIII with all scales dark. (Descrip- 
tion based on paratype, 19 MGL, Hollandia, NG, 5.1V.1945, King & Hoogstraal). 

Larva (4th Instar). Head. Antenna: less than 1/2 as long as head, spiculate; 1-A inserted 
before middle of shaft, 4-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 9-branched, 
6-C 8-branched, 7-C 12-branched. Mentum with 15 teeth on each side. Segment VIII. Comb 
scales 12 in single row, each rounded and fringed apically; pentad hairs: 1-VIII 6-branched, 2- 
VIII 2-branched, 3-VIII 8-branched, 4-VIII simple, 5-VIII 9-branched. Siphon. 3 x as long 
as wide; acus present; pecten teeth 13, the last reaching beyond middle of siphon, the last 3 teeth 
more widely spaced than preceding 2; each tooth with 1 larger denticule and 1 to 3 smaller denticules; 
1-S 3-branched, inserted beyond last tooth and ventrad of teeth; trachea broad, more than 0.5 
width of siphon. Anal segment: Saddle incomplete; 1-X simple, as long as saddle; 2-X 4-branched; 
3-X simple; ventral brush with 5 pairs of hairs on grid, with 2 precratal tufts. Gills 1.5 x as 
long as saddle, lanceolate. 

Pupa. Trumpet. 5 x as long as wide; sculptured; tracheoid indicated at base. Metanotum: 
Hair 10-C branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair l-I well develop- 
ed, with more than 20 branches, dendritic; 2-I simple; 3-I branched; the distance between 2-I 
and 3-I being 2 times the distance between 4-I and 5-I; 1-II more than 10-branched, dendritic; 
2-II-VII spiniform; 2-III-VII mesad of hair 1; 3-II and 3-III simple, as long as segment III; 
5-IV, 5-V, and 5-VI 2-branched, reaching beyond posterior margin of the following segment; 9- 
VIII 6-branched. Paddle: Marginal spicules present; 1-P spiniform. (Descriptions of both larva 
and pupa based on slides of material associated with the type in USNM). 

Biology. Males were collected by Malaise traps in a sago swamp in a partially forested area, 
at 14 km W of Lae, Lae-Wau Road, at an elevation of 5 to 10 m, 22-28.IV.1965; the trap was set 
along the creek One .male was reared from a larva collected in Mowkass Village, Dobodura, 
4.V.1965. Females were captured while biting man in a sago swamp in partially shaded area in 
Lae. Larvae were taken in a hog wallow in a sago swamp at Poee Village on the S side of Lake 
Sentani, Hollandia area, 5.VI.1945 (King & Hoogstraal 1947). Both larvae and pupae have 


been collected in shallow footprints in dense forest, Dobodura, 5. XII. 1943 (King & Hoogstraal 
1947). 


DisrRiBUTION. SE NG: Popondetta: Cape Killerton; Mowkass Village, Dobodura. Milne 


Bay. NE NG: Lae; Maprik. NW NG: Poee Village, Hollandia (Kotabaru); Bernhard Camp 
B, SW NG. 

Remarks. ‘This species is very similar to carmenti Edwards but differs as follows: no hair on the 
anterior corner of stp (both sexes); fore and mid-legs in ( with tarsal claws unequal and simple, 
in 9. equal and with a minute tooth. Males and females collected by me agree well with the type 
specimen. ‘There are a few female specimens which have 2 or 3 pale broad scales on the posterior 
portion of ppn; this may be indicative of specific distinctness. However, they agree with the type 
in all respects and I include them in the concept of this species. 
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24. Aedes (Verrallina) similis (Theobald) Fig. 54, 55. : 
Pseudoskusea similis ‘Theobald, 1910, Monograph of the Culicidae 5: 189 (holotype 92, Kuranda, 

Queensland, Australia; BMNH). 

Aedes (Aedes) similis: Edwards, 1924. Bull. Ent. Res. 14: 388. (Reported from Burpengary, Queens- 
land and Saparoea I., Ambon). 

c^. Not definitely associated with 9. Perhaps the form discussed as Type B below. See 
also parasimilis. 

9. Vertex with broad and narrow pale scales on posterior 1/2 of midline, forming triangular 
pale scale patch; apn without scales; ppn without scales, with 2 or 3 hairs on posterior portion; upper 
stp with pale scale patch, without hairs on anterior corner; mep with 5 or 6 hairs posterior to scale 
patch, the hairs not reaching below middle of lower half of mep; scutum scales quite rubbed off, 
with pale yellowish scales on anterior and lateral prescutal areas, and prescutellar space area; Ist 
fork cell 1.4 x as long as its stem; fore and mid-legs with tarsal claws equal, simple; abdomen with 
lateral pale spots on segments II-VII. (Description based on the type in BM NH). 

Type B c. (Fig. 34, 46). Vertex with pale broad scales on the nape; apn without scales; ppn 
without scales; upper stp with pale scale patch, without hairs on the anterior corner; mep with not 
more than 8 hairs posterior to scale patch, the hairs not reaching below middle of lower half of mep ; 
scutum with all scales dark; Ist fork cell equal in length to its stem; fore and mid-legs with tarsal 
segment 4, 2x length of segment 5, tarsal claws equal, simple; abdomen with lateral pale spots on: 
segments II-VII; segment VIII with all scales dark. Genitalia (Fig. 34): Sidepiece short, 1.3 x 
as long as wide; scales restricted to basal lateral and ventral areas; with 1 leaf-like subapical spine; 
with 1 bristle basad of spine; mesal surface membranous; mesal lobe with 2 bristles; basal lobe with 
hairs. Clasper enlarged basally, with 10 hairs on basal portion; distal portion curved and without 
hairs. Aedeagus triangular in dorsal aspect; pointed apically; H-shaped structure of 10th sternite 
present. 

Larva (4th Instar). (Fig. 54). Head: Antenna: more than 1/2 as long as head, spiculate; 1-A 
inserted before middle of shaft, 3-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 
3-branched, 6-C 3-branched, 7-C 9-branched. Mentum with 18 teeth on each side. Segment VIII: 
Comb scales 14 in single row, each rounded and fringed apically; pentad hairs: 1-VIII 6-branched, 
2-VIII 2-branched, 3-VIII 7-branched, 4-VIII simple, 5-VIII 8-branched. Siphon. 1.8 x as 
long as wide; acus present; pecten teeth 16, the last reaching to 0.72 of siphon; the last 2 teeth more 
widely spaced than preceding 2; each tooth with 1 larger denticule and 1-2 smaller denticules; 
1-S 5-branched, inserted before last tooth and ventrad of the teeth; trachea broad, more than 0.5 
width of siphon. Anal segment: Saddle incomplete; 1-X simple, shorter than saddle; 2-X 3-branch- 
ed; 3-X simple; ventral brush with 5 pairs of hairs on grid, with 2 precratal tufts. Gills longer than 
saddle, lanceolate. 

Pupa (Fig. 55). Trumpet: 3 x as long as wide; sculptured; tracheoid indicated at base. 
Metanotum: Hair 10-C 6-branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 
l-I well developed, with more than 20 branches, dendritic; 2-I simple; 3-1 2-branched; 2-I and 
3-I widely separated, the distance between them being 4 x distance between 4-I and 5-I; 1-II no 
more than 10-branched, not dendritic; 2-II-VII spiniform; 2-IV-VII mesad of hair 1; 3-II and 
3-III simple, shorter than segment III; 5-IV, 5-V, and 5-VI simple, reaching beyond posterior 
margin of the following segment; 9-VIII 3-branched. Paddle: Marginal spicules present; 1-P 
spiniform. 

Biology. Fungi were found attached to larvae. Larvae of 4th instar pupated within 24 
hours after being brought from the field; the pupal period was one day. Both larvae and pupae 


1968 Yiau-Min Huang: Papuan Subregion (Diptera: Culicidae) 


54 


Fig. 54. Aedes (Verrallina) similis (Theobald), 4th instar larva: a, head; b, mentum; c, comb scale; 
d, pecten tooth; e, terminal segments. (Abbreviations as in fig. 11.) 
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Fig. 55. Aedes (Verrallina) similis (Theobald), pupa: a, metanotum and abdomen; b, cephalothorax; 
c, trumpet; d, paddle. (Abbreviations as in fig. 12.) 
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were collected in a ground pool (about 1.5 m diameter) and in a small ground pool (about 1 m 
diameter) formed by buttresses of a tree in a flooded area of virgin forest 3 km S of Vanapa R., 
Brown River Road, Port Moresby, 19—-20.V.1965, at an elevation of 200 m. The temporary 
ground pools contained fresh, reddish water, with mud and decaying vegetation on the bottom, 
and was situated in partially shaded area surrounded by scanty vegetation. "Water mites were 
found in the water. Males were collected by Malaise trap, on 18-22.V.1965. Females were 
captured while biting man during the day, in a partially forested area at Mowkass Village and at 
Epa Creek 1-4.V.1965; in a sago swamp in a forest swamp at Embi Lakes 8.V.1965. 

DistriBuTION. SE NG: Vanapa R., Port Moresby; Mowkass Village, Epa Creek, Embi 
Lakes, Port Glasgow; Kerema; Mow Roto. NW NG: Vogelkop, Kebar Vol. MOLUCCAS: 
Ceram:  Karloetoe Kara; Oewin; Hoelong; Hatoenoeroe; Wailoeloe; Lisabata; Wahaai; Seleman; 
Lowki; Lisiela; Neokoehai; Warasiwa. Ambon: Waai. 

Remarks. The 2 type examined in BMNH differs from parasimilis King & Hoogstraal in 
having pale scales on the vertex, forming a triangular pale scale patch at midline of posterior portion. 

Adults with correlated larval and pupal skins were obtained from larvae and pupae collected 
in New Guinea. ‘The specimens agree well with the type. Larva and pupa of this species are ap- 
parently indistinguishable from parasimilis King & Hoogstraal. Male adults emerged from same 
type of larva and pupa having type B tarsal characters, and having indistinguishable genitalic 
characters or slight variation from parasimilis which King & Hoogstraal (1947) assigned to. It 
seems that type B male is a szmilis male. 

In the field, both parasimilis-like and similis-like females were reared from same type of larvae 
and pupae which were collected from same lot or same locality. Only males with type B tarsal 
characters were obtained. Since the larvae and pupae of parasimilis and similis are indistinguishable 
the identity of the males of the two species is unknown. At present, I consider szmilis and parasimilis 
to be two different species according to the presence or absence of the pale scales on the vertex. ‘To 
settle the identity of the males and the species, a study of the progeny from a single female is required. 
25. Aedes (Verrallina) simplus King & Hoogstraal 
Aedes (Aedes) simplus King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 130 (holotype j^, Hollandia 

area, NW NG; USNM). 

c^. Vertex with all scales dark; apn without scales; ppn without scales; upper stp with translu- 
cent pale scale patch, without hairs on anterior corner; mep with not more than 10 hairs posterior to 
scale patch, the hairs not reaching below middle of lower half of mep; scutum with all scales dark; 
Ist fork cell equal in length to its stem; fore and mid-legs with tarsal segments 4 and 5 of equal length, 
tarsal claws unequal, simple; abdomen with lateral pale spots on segments II-VII. Genitalia: 
Sidepiece very short, as long as wide, its scales restricted to basal lateral and ventral areas; lacking 
any leaf-like or bristle-like subapical spine; mesal surface membranous; basal lobe with hairs. 
Clasper with 2 hairs on the base and 5 hairs on basal 1/4 area; curved and tapered distally and 
without hairs. Aedeagus triangular in dorsal aspect; pointed apically; H-shaped structure of 10th 
sternite present. (Description based on holotype, light trap No. 1, 19 MGL, Hollandia, NG, 21.II. 
1945, King & Hoogstraal). 

Q, Egg, larva, pupa. Unknown. 

Biology. The breeding habitat is unknown. Males have been collected from light traps at the 
edge of rain forest, at Hollandia area, on 21.11.1945 (King & Hoogstraal 1947). 

DisrRiBUTION. NW NG: Hollandia (Kotabaru). 

Remarks. This species is only known from the male. The genitalia lack leaf-like or bristle- 
like subapical spine on the sidepiece and hairs on the distal three-fourth of the clasper. It can easily 
be distinguished from the genitalia of all other males in this subgenus. 
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26. Aedes (Verrallina) trispinatus King & Hoogstraal Fig. 48, 53, 56, 57. 
Aedes (Aedes) trispinatus King & Hoogstraal, 1947, J. Wash. Acad. Sci. 37: 130-131 (holotype 4’, 

Milne Bay, SE NG; USNM). 

c^. Vertex with pale broad scales on the nape; apn without scales; ppn with dark narrow 
scales on upper portion and hairs on posterior portion; upper stp with translucent appressed brownish 
scale patch; mep with pale hairs below scale patch, the hairs reaching to lower border of mep ; scutum 
with all scales dark; Ist fork cell 1.5 x as long as its stem; fore and mid-legs with tarsal segments 
4 and 5 of equal length; tarsal claws unequal, simple; abdomen with basal transverse pale band on 
segments II-VII; segment VIII with all scales dark. Genitalia (Fig. 53): Sidepiece short, 1.6 x 
as long as wide; its scales restricted to basal lateral and ventral areas; 3 leaf-like subapical spines; 
2 larger bristles on apex and | or 2 larger bristles on dorsal surface; mesal surface membranous; 
basal lobe with a group of hairs. Clasper enlarged basally, with 8 hairs; distal portion curved and 
without hairs. Aedeagus triangular in dorsal aspect; pointed apically; H-shaped structure of 10th 
sternite present. 

O9. Vertex with pale broad scales on nape and on posterior 1/3 of midline, forming triangular 
pale scale patch; apn without scales; ppn with dark narrow scales on upper portion and hairs on 
posterior portion; upper stp with appressed brownish scale patch, with hairs on anterior corner; 
mep with pale hairs below scale patch, the hairs reaching below middle of lower half of mep ; scutum 
with all scales dark; 1st fork cell 1.5 x as long as its stem; fore and mid-legs with tarsal claws equal, 
simple; abdomen with basal transverse pale band on segments II-V and lateral pale spots on segment 
VI and VII; segment VIII with all scales dark. 

Larva (4th Instar) (Fig. 56). Head: Antenna: 1/2 as long as head, spiculate; 1-A inserted 
before middle of shaft, 5-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 3-branched, 
6-C 2-branched, 7-C 8-branched. Mentum with 17 teeth on each side. Segment VIII: Comb 
scales 17 in single row, each rounded and fringed apically; pentad hairs: 1-VIII 5-branched, 2-VIII 
2-branched, 3-VIII 7-branched, 4-VIII simple, 5-VIII 8-branched. Siphon: 1.8 x as long as 
wide; acus present; pecten teeth 17, the last reaching to 0.75 of siphon; the last 3 teeth more widely 
spaced than preceding 2; each tooth with 1 denticule; 1-S 4-branched, inserted before last tooth 
and ventrad of teeth; trachea broad, more than 0.5 the width of siphon. Anal segment: Saddle 
incomplete; 1-X (lost) ; 2-X 2-branched; 3-X simple; ventral brush with 5 pairs of hairs on grid, with 
2 precratal tufts. Gills (lost). 

Pupa (Fig. 57). Trumpet: 3.5 x as long as wide; sculptured; tracheoid indicated at base. 
Metanotum: Hair 10-C 5-branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 
1-I well developed, with more than 20 branches, dendritic; 2-I simple; 3-I 3-branched; 2-I and 
3-I widely separated, the distance between them being 5 times the distance between 4-I and 5-I; 
1-II less than 10-branched, not dendritic; 2-II-VII spiniform; 2-IV-VII mesad of hair 1; 3-II 
and 3-III simple, as long as segment III; 5-IV, 5-V, and 5-VI simple, reaching beyond posterior 
margin of the following segment; 9-VIII 2-branched. Paddle: Marginal spicules present; 1-P 
spiniform. 

Biology. Larvae of 4th instar pupated within 2 days after being brought from the field. The 
pupal period was 2 days. Both larvae and pupae were collected from Mowkass Village, Dobodura, 
4.V.1965, at an elevation of 10 m. The larvae were collected in temporary ground pool (about 1.5 
m diameter) in a partially forested area; the pool was in partially shaded area surrounded by abun- 


dant vegetation, and contained fresh, clear water, with mud and decaying vegetation at the bottom. 
Water mites were found in the water. Pupae were collected in a ground pool (about 2 m diameter) 
in a forest swamp in a virgin forest, with same data as above. Adults have been collected by light 
trap (King & Hoogstraal 1947). 
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Fig. 56. Aedes (Verrallina) trispinatus King & Hoogstraal, 4th instar larva: | 


a, head; b, mentum 


c, comb scale; d, pecten tooth; e, terminal segments. (Abbreviations as in fig. 11.) 
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Fig. 57. Aedes (Verrallina) trispinatus King & Hoogstraal, pupa: a, metanotum and abdomen; 
b, cephalothorax; c, trumpet; d, paddle. (Abbreviations as in fig. 12.) 
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DistriBsuTION. SE NG: Mowkass Village, Dobodura; Milne Bay. NE NG: Maprik. NW 
NG: Hollandia (Kotabaru). 

Remarks. Adults with correlated larval and pupal skins were obtained from larvae and pupae 
collected. The specimens agree well with the type. The adults of this species are quite similar 
to foliformis King & Hoogstraal but they can easily be distinguished by the presence of many hairs 
on the lower half of mep. The male genitalia of this species, having larger bristles on the apex and 
on the dorsal surface of the sidepiece, can easily be distinguished from the male genitalia of folzformis. 


27. Aedes (Verrallina) vanapus Huang, new species Fig. 38, 42, 58. 

Holotype œ (BISHOP 7556; BBM-NG 2318-3) with associated pupa skin slide and genitalia 
slide (YMH- 65-83), 3 km S of Vanapa River, Brown River Road, SE New Guinea, collected as 
a pupa in a small ground pool formed by buttresses of a tree, in flooded forest, virgin forest, 20.V. 
1965, Y. M. Huang. Paratypes: 29^, 8 9. as follows: 15^ (BBM-NG 2318-9) with associated pupa 
skin slide, genitalia slide (YMH-’65-84), and legs slide (j^ 2318-9), 14% (BBM-NG 2318-4) with 
associated pupa skin slide, 49. (BBM-NG 2318-1b, 2318-1c, 2318-1d, 2318-17) with associated 
pupa skin slides, 19 (BBM-NG 2257-1) adult only, 2 9. (BBM-NG 2279) from Malaise trap, 1 9. 
(BBM-NG 2312) from biting on man, all with same data as holotype. Deposited in BBM, USNM, 
BMNH, and UQ. 

c^. Vertex with pale broad scales on nape; apn without scales; ppn with narrow dark scales 
and hairs; upper sip with darkish scale patch; mep with dark hairs posterior to scale patch, the hairs 
reaching below middle of lower half of mep ; scutum with all scales dark; Ist fork cell 1.5 x as long 
as its stem ; fore and mid-legs with tarsal segment 4 shorter than segment 5, claws unequal, the larger 
one has 2 teeth, the smaller one has 1 tooth; claws of hind leg equal, simple; abdomen with subbasal 
lateral pale spots on segments II-VII; segment VIII with all scales dark. Genitalia (Fig. 38): 
Sidepiece short, 1.3 x as long as wide, its scales restricted to basal lateral area; 1 subapical spine; 
mesal surface membranous; mesal lobe with a group of 6 bristles. Clasper enlarged basally, with 
6 hairs on mesal area and 3 hairs on lateral area; distal portion curved and without hair. Aedeagus 
triangular in dorsal aspect; pointed apically; H-shaped structure of 10th sternite present. 

9. Vertex with all scales dark; apn without scales; ppn with narrow dark scales; upper sip 
with darkish scale patch; mep with dark hairs posterior to scale patch, the hairs reaching below 
middle of lower half of mep; scutum with all scales dark; Ist fork cell 2 x as long as its stem; fore 
and mid-legs with tarsal claws equal, simple; abdomen with lateral pale spots on segments I-VII; 
segment VIII with all scales dark. 

Pupa. (Fig. 58). Trumpet: 4.8 x as long as wide; sculptured; tracheoid indicated at base. 
Metanotum: Hair 10-C 3-branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 
1-I well developed, with more than 20 branches, dendritic; 2-I simple; 3-I 3-branched ; 2-I and 3-I 
widely separated, the distance between them being 5 x the distance between 4-I and 5-I; 1-II more 
than 10-branched, dendritic; 2-II-VII spiniform; 2-III-VII mesad of hair 1; 3-II and 3-III simple, 
as long as segment III; 5-IV, 5-V, and 5-VI 2-branched, not reaching beyond posterior margin of 
the following segment; 9-VIII 4-branched. Paddle: Marginal spicules present; 1-P spiniform. 

Egg, larva. Unknown. 

Biology. Adults emerged within 24 hours after pupae were brought from the field. The pupae 
were collected in a small ground pool (about 1 m diameter) formed by buttresses of a tree in a 
flooded area of virgin forest, 3 km S of Vanapa R., Brown River Road, at an elevation of 200 m. 
The temporary ground pool contained fresh reddish water, with mud and decaying vegetation at 
the bottom, and was situated in partially shaded area surrounded by scanty vegetation. Water 
mites were found in the water. Females were collected by Malaise traps, 24-26.V.1965; one female 
was captured while biting man in day time, 18.V.1965, near the breeding site. 
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Fig. 58. Aedes (Verrallina) vanapus n. sp., pupa: a, metanotum and abdomen ; b, cephalothorax; 
c, trumpet; d, paddle. (Abbreviations as in fig. 12.) 
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DisTRIBUTION. SE NG: Vanapa R., Port Moresby. 

Remarks. The c? genitalia of this species are very similar to the male genitalia of carmenti Ed- 
wards; but can easily be distinguished from those of carmenti by having sidepiece with only one 
subapical spine and without a bristle basad of the spine; by the conspicuous mesal lobe with 6 bristles 
and the absence of hairs on the basal lobe. 

The males, having the claws of the fore and mid-legs unequal in size, the larger one with 2 
teeth and the smaller one with | tooth, differ from all other species that have been described in 


this subgenus. 


28. Aedes (Verrallina) variabilis Huang, new species Fig. 39, 43, 59, 60. 

Holotype j^ (BISHOP 7557; BBM-NG 2317-8) with associated pupa skin slide and genitalia 
slide (YMH-'65-128), 3 km S. Vanapa R., Brown. Road, SE New Guinea, collected as a pupa in 
the edge of the large flooded area in flooded forest, virgin forest, 20.V.1965, Y. M. Huang. Allotype 
2 (BBM-NG 2317-6) with associated pupa skin slide, with same data as holotype.  Paratypes: 
599%, 73 9. as follows: 259^, 49. (BBM-NG 2317), 79^, 59. (BBM-NG 2319), 139^, 69. (BBM- 
NG 2322), 29, 7 9. (BBM-NG 2259), 95^, 4 9. (BBM-NG 2257) in the edge of the large flooded area 
in flooded forest; 1,7 (BBM-NG 2314-Al), 4c, 7 9. (BBM-NG 2318) in a small ground pool formed 
by buttresses of a tree in flooded forest; 7,7 (BBM-NG 2258-1), 1j», 5 9. (BBM-NG 2324) in a small 
isolated ground pool in flooded forest; all were collected either as a larva or as a pupa, with as- 
sociated larva, pupa, genitalia or legs slides. 39^, 149. (BBM-NG 2261), 7,4, 29. (BBM-NG 
2263), 25^, 16 9. (BBM-NG 2270), 15^, 39. (BBM-NG 2272) from Malaise traps, with associated 
genitalia slide. All with same data as holotype, on 17-26.V.1965, Y. M. Huang & W. A. Steffan. 
Deposited in BBM, USNM, BMNH, and UQ. 

c^. Vertex with broad pale scales on nape and on posterior 1/3 of midline; apn without scales; 
ppn with broad scales (broad dark scales on anterior and upper portion and broad pale scales on 
posterior portion) and hairs; upper stp with translucent pale scales on upper portion and dark scales 
on lower portion; mep with hairs posterior to scale patch, the hairs reaching to lower border of mep; 
scutum with all scales dark; Ist fork cell 1.4 x as long as its stem; fore and mid-legs with tarsal 
segments 4 and 5 of equal length, claws unequal, simple; abdomen with median pale spot on segment 
II, basal transverse pale band on segments II-VI, with lateral pale spots on segment VII, and seg- 
ment VIII with all scales dark. Genitalia (Fig. 39): Sidepiece short, 1.6 x as long as wide, its 
scales restricted to basal lateral and ventral areas; 3 leaf-like subapical spines; 3 larger bristles on 
the apex and 2 larger bristles on dorsal surface; mesal surface membranous; 5 bristles along mesal 
inner margin; basal lobe with group of hairs. Clasper enlarged basally, ovoid in dorsal aspect, with 
4 hairs; distal portion slender and smaller. Aedeagus triangular in dorsal aspect; pointed apically; 
H-shaped structure of IOth sternite present. 

9. Vertex with pale scales on nape and on posterior 1/3 of midline; apn with broad translucent 
pale scales; ppn with broad scales (broad dark scales on anterior and upper portion and broad pale 
scales on posterior portion) and hairs; upper stp with translucent pale scales on upper portion and 
dark scales on lower portion ; mep with hairs posterior to scale patch, the hairs reaching to lower border 
of mep ; scutum with all scales dark; Ist fork cell 1.8 x as long as its stem; fore and mid-legs with tarsal 


claws equal, minutely toothed; abdomen with lateral pale spots on segments II-VII; segment VIII 
with all scales dark. 


Larva (4th Instar) (Fig. 59). Head: Antenna: 1/2 as long as head, spiculate; 1-A inserted be- 
fore middle of shaft, 4-branched. Inner mouth brush pectinate at tip. Hairs: 5-C 2-branched, 
6-C 2-branched, 7-C 9-branched. Mentum with 17 teeth on each side. Segment VIII: Comb scales 
14 in single row, each rounded and fringed apically; pentad hairs: 1-VIII 3-branched, 2-VIII 3- 
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Fig. 59. Aedes (Verrallina) variabilis n. sp., 4th instar larva: a, head; b, mentum; c, comb scale; 


d, pecten tooth; e, terminal segments. (Abbreviations as in fig. 11.) 
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Fig. 60. Aedes (Verrallina) variabilis n. sp., pupa: a, metanotum and abdomen; b, cephalothorax; 
c, trumpet; d, paddle. (Abbreviations as in fig. 12.) 
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branched, 3-VIII 7-branched, 4-VIII simple, 5-VIII 9-branched. Siphon: 2.2 x as long as wide; 
acus present; pecten teeth 17, the last reaching to 0.65 of siphon; the last 2 teeth more widely spaced 
than preceding 2; each tooth with 1 denticule; 1-S 3-branched, inserted beyond last tooth and 
ventrad of the teeth; trachea broad, more than 0.5 width of siphon. Anal segment. Saddle in- 
complete; 1-X simple, shorter than saddle; 2-X 8-branched; 3-X simple; ventral brush with 5 
pairs of hairs on grid, with 2 precratal tufts. Gills 1.5 x as long as saddle, lanceolate. 

Pupa (Fig. 60). Trumpet: 2.5 x as long as wide; sculptured; tracheoid indicated at base. 
Metanotum: Hair 10-C 4-branched, mesad and caudad of 11-C; 11-C simple. Abdomen: Hair 
1-I well developed, with more than 20 branches, dendritic; 2-I simple; 3-I 3-branched; 2-I and 
3-I widely separated, the distance between them being 5 x the distance between 4-I and 5-I; 
1-II more than 10-branched, dendritic; 2-II-VII spiniform ; 2-IV-VII mesad of hair 1; 3-II and 
3-III simple, shorter than segment III; 5-IV, 5-V, and 5-VI 2-branched, not reaching beyond 
the posterior margin of the following segment; 9-VIII 2-branched. Paddle: Marginal spicules 
present; 1-P spiniform. 

Biology. Larvae and pupae were found infected by the Coelomomyces fungus and died within 
24 hours after being brought from the field; most of them died during ecdysis. Larvae of 4th 
instar pupated within 24 hours after being brought from the field. The pupal period lasted one day. 
Both the larvae and pupae were collected at the edge of a large flooded area in a small ground pool 
(about 1 m diameter) formed by buttresses of a tree, and in an isolated ground pool (about 2.3 m 
diameter) in a flooded area of virgin forest 3 km S of Vanapa R. Brown River Road, Port Moresby, 
20-24.V.1965, at an elevation of 200 m. The temporary ground pools contained fresh, clear (red- 
dish in ground pool formed by buttresses of a tree) water, with mud and decaying vegetation at 
the bottom, and was situated in partially shaded area surrounded by scanty vegetation. Water 
mites were found the water. Males and females were collected by Malaise traps 18—-24.V.1965. 

DisTRIBUTION. SE NG: Vanapa R., Port Moresby. 

Remarks. Adults of this species have ppn with both dark and pale broad scales and hairs (both 
sexes) thus differing from all other species described in this subgenus. ‘The male genitalia are 
very similar to the male genitalia of quadrispinatus King & Hoogstraal; they differ in having the 
sidepiece with 3 leaf-like subapical spines, the spines stouter than the spines of quadrispinatus, the 
basal lobe better developed, basal lobe with a group of hairs only, and H-shaped structure of 10th 
sternite higher arched. Larvae have the anal segment with 2-X 8-branched and can easily be 
distinguished from those of quadrispinatus King & Hoogstraal. 

This species seems to be variable, particularly in the ornamentation of the adults, some having 
more pale broad scales on ppn, some having more hairs on ppn and fewer broad scales. ‘This may 
be an indication that more than one species is involved. 


SPECIES ERRONEOUSLY RECORDED AS OCCURRING IN THE 
PAPUAN SUBREGION 


Aedes (Aedes) incertus Edwards 
Aedes (Aedes) incertus Edwards, 1922, Indian J. Med. Res. 10 : 264, 468, 1924, Bull Ent. Res. 14 : 

388. Syn. A. taentata Leicester. 

The type of this species is a 9; the c? of incertus Edwards is unknown but the Merauke, New 
Guinea, record for this species was based on a c? specimen. Both cotype female (Kuala Lumpur, 
Malaya) and the male (Merauke, New Guinea) which was under incertus Edwards in British Museum, 
were examined. ‘These 2 specimens are not the same species. The specimen is rees King & 
Hoogstraal. Therefore, the record is incorrect by misidentification. ‘The species incertus Edwards 
does not occur in New Guinea; at least, no material resembling this species has been found. 
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CONCLUSIONS 


The characters of the adults as well as the larva and the pupa of butleri, the type species of 
Verrallina, provided the typical characters for the species of this group in the Papuan subregion. 
There is no doubt that all of them, formerly placed in the subgenus See should be recognized as 
constituting a distinct subgenus and placed in Verrallina. 

Twenty-eight species of Verrallina are recognized from the Papuan subregion. Only 1 Malayan 
species, butleri, 1 Philippine species, panayensis, and 2 Australian species, funereus and similis, are 
definitely known from the Papuan subregion. Eight species of the Papuan subregion (the New 
Guinea and the South Pacific species), carmenti, cuccioi, leilae, lineatus, multifolium, parasimilis, quadris- 
pinatus, and reesi are known to occur in northern Australia so far, and lineatus also occurs in the New 


Hebrides. 

All the New Guinea species as well as the South Pacific species together with the Australian 
species are strikingly characterized by the development of a peculiar H-shaped structure around 
the aedeagus of the male genitalia. This is apparently a bridging of the dorsal arms of the tenth 
sternite, with a flattened posterior projection on each side made up of a number of elongate, closely 
appressed, rounded filaments, or of a striated leaf-shaped membrane. In neomacrodixoa, the H- 
shaped structure is present although not so well developed as the other species. Panayensis and some 
other Philippine species also show a somewhat similar bridge and peculiar structure around aedeagus, 
but the posterior arms are less developed or absent. It may be necessary to place all the other 
Indomalayan and Oriental species, formerly placed in the subgenus Aedes, in the subgenus Verrallina, 
and keep only the Palaearctic species in the subgenus Aedes although both Indomalayan and Oriental 
species appear to represent a group, yet they are more similar to butleri, the type species of Verrallina, 
than to cinereus, the type species of subgenus Aedes. ‘To establish a definite taxonomic position for 
those species requires a detailed study and comparison of all stages of the group in those areas. 

The identification of female mosquitoes of the group in the Papuan subregion is based mainly 
on the coloration of the scales and the hairs on the body. ‘The female genitalia of the group seem 
to be very uniform and offer little assistance but may be used to separate some of the more distinctly 
marked forms which can usually be identified by their coloration. ‘The species having similar colora- 
tion have been found to have nearly identical genitalia. Female genitalia in this group have, 
therefore, only limited value in the identification of the species of the Papuan subregion. 

The male genitalia of the group, in general, present good distinctions and the characters of the 
tarsus and claws also are very useful in the identification of the species. 

The characters of the immature stages play an important part in mosquito taxonomy which has 
long been recognized by many workers; many species can be more easily distinguished in the larval 
than in the adult stage. Most of the immature stages of Verrallina of the Papuan subregion present 
good characters for distinctions. The characters which have been most useful in species diagnosis 
of the group are: 

1. Ecos: Shape and surface features of the shell. 

2. Larvae: Position of siphon tuft (1-S); branches of head hairs 5-C, 6-C; branches of dorsal 
brush 2-X; number of denticules of pecten tooth. 

3. Pupae: Branches of hairs 1-II, and 9-VIII; branches and length of hairs 3-II and 3-III; 5- 
IV, 5-V, and 5-VI. 

Several species of Verrallina are very common and attack man very readily by day as well as 
at night, in the vicinity of forests, in sago swamps and in mangrove swamps. 

Most of the male adults of the group were collected from light traps and Malaise traps. The 
resting places of the group are very poorly known; only a single male adult of quadrifolium was col- 
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lected by me while resting on vegetation, 3-5 cm above the water surface of the breeding site in 


a forest, in the Port Moresby area, SE New Guinea, and a single male of cuccio? was collected resting 
near a sandy pool, in a stream bed, in Guadalcanal by Belkin in 1962. 


The larvae and pupae of the group were found: 

l. In isolated small temporary ground pools or in the edge of large flooded areas; in ground pools 
formed by buttresses of a tree, in a flooded area of virgin forest, at an elevation of 200 m (species 
such as similis, parasimilis, quadrifolium, multifolium, neomacrodixoa, vanapus and variabilis). Larvae of 
parasimilis were collected from crayfish holes in a rain forest. 

2. In temporary ground pools in a forest swamp, at an elevation of 20 m (quadrispinatus and tris- 


Table 1. Species of Aedes (Verrallina) in the Papuan Subregion their distribution and the stages known. 








Stage Distribution 
Adults Papuan Subregion Other localities 
DEM UNE — oops 
Species 4 8 = dm x d z 
og t = E 2 S 6 S : ES "Ü 
gom . E 8 E 8570 8g 8 m 9 d BSE E 
EL X d Oo Se A UE € Qoo AO Se (ey (EM 
azureosquamatus X X 
bifoliatus X x 
butleri XT X KEKET x x X X X 
carmenti MC K OX ON Te xX X UNS SX X X X x 
ceramensis x x 
cuccioi x X X-X X X x x 
foliformis x X x X xX x 
funereus x X X X xX x x x 
leilae x x x 
lineatus X x X X X X X X X X X X X X X 
mccormicki x X x X X XxX 
milnensis x xX X 
multifolium x x x X 3X x x 
neomacrodixoa X X x X xX x x xX x 
panayensis X X x x OX CAS. X x x 
parasimilis X X X X X X x X x 
quadrifolium X X X X X 
quadrispnatus X X X X X x X 
reesi x X x x 
sentanius X- X x X xX x 
similis x xXx X xX x x x x 
simplus x x 
trispinatus X X X X X x 
embiensis n. sp. X X x 
killertonisn.sp. X xX X 
obsoletus n. sp. X xX x 
vanapus n. sp. X X x X x 


variabilis n. sp. X X X X X x 
* material or information obtained from outside Papuan subregion. 
T specimens which have been examined. 
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pinatus). 

3. In temporary ground pools in a grassy swamp, at an elevation of 5m or in ground pools in 
jungle (carmenti and mccormicki). 

4. In temporary ground pools on the road side in a grassy area, at an elevation of 40 m (lineatus). 

5. In stream bed pools and in ground level tree holes in stream beds (cuccioz). 

6. In hog wallow in sago swamp or in shallow foot-prints in dense forest (sentanius). 

7. In isolated temporary ground pools in a pandanus swamp in a partially forested area, at an 
elevation of 860 m ( foliformis). 

All were found in partially or deeply shaded areas except lineatus which occurs in more open 
pools, in pools with fresh, clear or slightly colored water and with mud and decaying vegetation on 
the bottom. 

In nature, eggs of carmenti have been found in a ribbon-like gelatinous string which is attached 
to various objects above the water. In the laboratory, eggs were laid in a ribbon-like row on 
the sides of the test tube (Belkin 1962). In the laboratory, eggs of four species (carmenti, funereus, 
lineatus, and parasimilis.) were laid on a strip of filter paper in individual rearing vials. 

Outside the Papuan subregion, larvae of butleri have been collected in a slightly brackish, shaded, 
leaf-filled puddle in a nipa palm swamp at the extreme upper limit of the tidal zone and in temporary, 
shaded, fresh-water, leaf-filled ground pools, and females have been captured while biting during the 
day in a mangrove swamp; larvae of panayensis have been collected in slightly brackish water in a 
beached canoe and in a shaded leafy, slightly brackish puddle in a nipa palm swamp at the extreme 
upper limit of the tidal zone, and the adults were taken while biting man in mangrove swamp during 
the day while resting in a crab hole in a mangrove swamp (Laffoon 1946). 

Fungi, protozoa, and water mites were found in the water of the breeding sites. ‘The larvae 
and pupae of multifolium, quadrispinatus, and variabilis infected by the Coelomomyces fungus were dead 
within 24 hours after being brought from the field; most of them died during ecdysis. It appears 
that the Coelomomyces fungus prevents the larvae and pupae from shedding their skins. ‘This fungus 
may well be useful for biological control. 

Verrallina is confined to the Indomalayan, Oriental, and Australasian regions, Celebes and 
the New Hebrides. In the Papuan subregion, it is found in the Solomon Is., the Bismarck Arch- 
ipelago (New Ireland and New Britain), New Guinea, and the Moluccas (Ceram and Amboina). 
Several species are extremely severe biters, yet nothing is known of the disease relations of the species 
of Verrallina of the Papuan subregion. Random dissections of carmenti and lineatus on Guadalcanal 
failed to show natural infection with larval filariae (Belkin 1962). Outside the Papuan subregion, 
butleri has been recorded as a virus vector in Malaya (Traub 1957). 
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